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Where Should We Start? 


This is perhaps the most frequent- 
ly asked question by management 
people about to launch a modern 
Unfortu- 


quality control program 


nately it is often answered incor- 
rectly. The general problem of con- 
trolling 


with us since the first time someone 


product quality has been 


tried to duplicate something made 
previously Just as everyone knows 
something about medicine, so every- 
one knows something about control- 
ling quality. All too many of thes« 
things that everyone knows are 
wrong or inadequate for the prob- 
lem at hand 

Unless the top management peopk 
have some familiarity with the mod- 
ern concepts ol quality control and 
its management, they should seek to 
acquire them. This is the proper 
Without a broad, gen- 
eral understanding of the nature of 


place to start 
the field, management people will 
have a difficult time properly 
launching a new program. All too 
many people have gained the false 
impression that modern quality con- 
trol is merely a glorified inspection 
program with a lot of mysterious 
statistical formulas thrown in for 
window dressing 

Management training can be ac- 
quired through round table confer- 
ences sponsored by such organiza- 
tions as the American Society for 
Quality Control+t and the American 
Management Association, through 
published literature, or from qual- 


ASQC LCS Codes 310; 320; 330; 331:10:000 

*Presented at the 1959 Middle Atlantic 
Conference, American Society for Quality 
Control, Atlantic City, N. J., Feb. 6, 1959 

For example, the Management Workshop 
conducted in connection with the ASQC Con- 
vention in Cleveland, May, 1959, and similar 
workshop sessions at a management level 
conducted by the American Management As- 
sociation in New York City at various times 


ified consultants in the field of qual- 
ity control. From one or more of 
these sources, a person in top man- 
agement can gain an understanding 
of how modern quality control can 
contribute to the profit margin. Once 
this hurdle has been passed we come 


to the specific question 


Does My Company Need a 
Quality Control Program? 


This is not really a “yes” or “no’ 
question. If you produce anything, 
quality is inevitably a consideration 
and you will of necessity have been 
doing something about it. The im- 
portant question is whether what 
you have been doing is adequate 
Have you been sorting out bad prod- 
uct after it is made, or have you been 
learning how to avoid making defec- 
tives? Making product correctly the 
first time is almost always much less 
expensive. Do you appraise the qual- 
ity of your completed product and 
the package in which it is shipped, 
or wait for customer complaints to 


tell you something has gone wrong 
Is your inspection department pro- 
viding adequate and efficient infor- 
mation for the control of quality? 
Probably the most important ques- 
tion you can ask is, “How much is 
bad quality costing us?” This brings 
us to the first of five steps that lead 
to an effective quality control pro- 


gram 
Analyze 


It is amazing but true that people 
who would not expect a doctor to 
prescribe medicine until he had 
made a diagnosis, will tackle the 
problem of quality by trying to su- 
perimpose a technique without re- 
gard to the need for it. This is the 
sort of thing that Juran''’ has de- 


scribed as “remedies first, diagnosis 
later.” It is a natural consequence 
of the attractiveness of devices that 
have worked in other places. It is 
only natural to imitate successful 
procedures. Unfortunately, a gener- 
ally sound procedure does not nec- 
essarily work equally well in all 
cases, nor is it necessarily needed in 
all cases. Abuses of this sort have 
been most prominent in connection 
with statistical methods. Statistical 
methods are powerful where and 
when needed, but like all tools 
should be used only when their need 
is indicated. 

The primary objective of the an- 
alysis should be to determine how 
many dollars defective product is 
costing the company. This will in- 
clude labor, materials, and overhead 
for scrap, rework, and field claims 
By identifying parts purchased from 
vendors for assembly into the final 
product, it can be determined wheth- 
er a vendor problem exists. 

In one company‘) it had been 
traditional to blame the vendors of 
raw materials for spells of bad qual- 
ity in the manufactured product 
(glass). Parallel processing of mate- 
rials from three vendors conclusive- 
ly established that the ups and 
downs in quality occurred simulta- 
neously with all three sets of mate- 
rials. The probability of such ar 
event occurring by chance is beyon« 
credence. For the first time it was 
conclusively established that the ups 
and downs were due to variations 
occurring in the processing, not it 
Further, the 
causes probably constituted a majo 


the raw materials 
factor complex, else the production 
organization would probably have 
licked the trouble long ago. 

Once the dollars for defective 
product have been added up (do not 
include routine costs of inspection o1 
testing, except as overhead applied 
to all product, as these would be 
conducted whether the quality level 
is good or poor), divide them by the 
number of productive workers 
(those whose work creates, modifies, 
or adjusts quality characteristics of! 
the product either through personal 
contact or through machinery which 
they regulate). Several years ago 
(19859) Juran 
figure can be expected to approxi- 
mate $500 to $1000 per year per pro- 
ductive worker. Inflation would 
make it higher Juran also 
pointed out that an effective quality 


pointed out that this 


now. 


control program would probably cut 
this figure at least in half 

The dollar valuation of defective 
product should be prepared by the 
accounting department to insure its 
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appropriateness and objectivity. It 
should cover the past two or three 
years. The analysis of internal losses 
for scrap and rework should be 
broken down by departments and 
according to product lines. This will 
provide an indication of the way in 
which efforts to improve quality 
should be allocated. There is no 
point in trying to improve a product 
line or department where dollar 
losses are so low that the cost of im- 
provement would be greater than the 
reduction of loss. Similarly, there is 
no point in expending quality con- 
trol effort on such areas as design, 
incoming materials, or processes un- 
less the added cost can be offset by 
the potential gain. The only excep- 
tion would be the establishment of 
minimal safeguards where an eco- 
nomic hazard of future deterioration 
exists. 

A second objective of the analysis 
should be to determine whether the 
routine reporting of scrap and re- 
work is: 

(a) properly reporting all scrap 
and rework, and 

(b) is doing so in adequate de 
tail. 

A temporary set-up to make re- 
pairs should be identified and re- 
ported as a repair operation, not as 
normal productive labor. All too of- 
ten such temporary set-ups become 
standard practice. They can contrib- 
ute materially to total costs. Also 
the reporting of defective material 
should identify the nature of the de- 
fects. This is necessary to identify 
the quality problems that require 
prime attention. In one foundry it 
was found that all pieces scrapped 
were lumped together and reported 
daily as the total number of pieces 
and total number of pounds scrapped 
There was production sorting being 
performed, but there was not a sin- 
gle inspector from the inspection de- 
partment. Until inspectors were put 
on the job and a detailed tabulation 
was prepared identifying the defects 
in the various product classes, no 
one connected with the department 
realized what the major quality 
problem was. 

Once we are sure we have an ade- 
quate appraisal of the dollar loss fo: 
scrap and rework in each depart- 
ment, the losses should be related to 
the manufacturing cost through that 
department. Thus, if labor, material 
costs, or overhead increases, then the 
value of defective product will in- 
crease along with it and not be 
biased. This may be set up in tab- 
ular form as shown in Table I. 

Dollar losses for field claims should 
be tabulated separately because of 


FEBRUARY, 1960 


the time lag before they occur. Also, 
it is often impossible to relate them 
to a date of manufacture. Where pos- 
sible, breakdowns should be made 
according to the date of manufac- 
ture, product class, and type of de- 
fect. 

A third objective of the analysis 
should be to determine whether the 
existing inspection effort is properly 
related to the needs. This may come 
to light to some degree in connection 
with the prior objectives, but is im- 
portant enough to merit special at- 
tention. It is not uncommon to find 
the greatest concentration of inspec- 
tion effort at the “back-door”, the 
purpose being to sort out defective 
ware just prior to shipping. This 
most likely will be a 100 percent in- 
spection procedure. 

The proper place to inspect is im- 
mediately after the operation which 
produces defectives. Defects should 
be caught at the earliest possible 
moment to avoid pouring good mon- 
ey after bad. Data collected at such 
points is most helpful in pinning 
down causes. Once defect causes are 
identified and brought under control, 
the ware reaching final inspection 
will normally require only a sample 
inspection. 

As a part of the survey of inspec- 
tion activities, consideration should 
be given the routine (or lack of it) 
for gage maintenance. Incorrect 
measurements are worse than none 
at all, for they mislead and result in 
wrong courses of action. 


A fourth objective of the analysis 
should be to evaluate the reporting 
of quality trends. Quality never 
stands completely still, and unless 
under good control, will get better 
and worse from time to time in 
clearly defined swings of consider- 
able magnitude; that is, it will be 
two, three, four, or more times as 
bad when at the crest of a wave of 
defectives as when running good 
One of the reasons this is seldom ap- 
preciated is that these swings or cy- 
cles generally occur over a span of 
several days or a week or two, while 
the reporting is done on a monthly 
basis. The crests and valleys of the 
cycles are thus lost in the overall 
figure for the month and manage- 
ment never gets a glimpse of the true 
potentiality of the process. 

Management needs to know when 
the defects are of the epidemic type 
and when of the chronic type. The 
line organization should correct the 
former, the quality control organ- 
ization should prescribe corrective 
steps to be taken by the line organ- 
ization to correct the latter. Epi- 
demic type defects almost always 
consist of single cause and effect re- 
lationships. The line organization 
will know or can quickly find the 
cause and correct it. The chronic 
defects may arise from a hidden sin- 
gle cause, but more often than not 
arise from a major factor complex 
Such cause systems are never solved 
by the men in the shop because of 
restrictions over which they have no 


TABLE I—Hypothetical Data Illustrating Tabulation of Dollar Losses for 
Scrap and Rework in a Plant Having Three Departments 


Year 
Date Mfg. Cost Scray 


785,600 
767,300 
830,100 
65,500 
70,800 


Year 1955 13,145,200 
Year 1956 12,965,800 
Year 1957 13,691,300 
Jan. 1958 1,103,000 
Feb. 1958 1,206,700 


etc 


A 


361,200 
372,500 
373,100 
32,800 
35,900 


3,345,100 
3,339,200 
3,363,700 
295,300 
314,400 


Year 1955 
Year 1956 
Year 1957 
Jan. 1958 
Feb. 1958 


etc 


Department 


141,500 
132,800 
149,700 
11,200 
10,400 


Year 5,874,800 
Year 5,663,900 
Year 5,935,100 
Jan 484,300 
Feb 497,200 
etc 


Department B 


( 


282,900 
262,000 
307,300 
21,800 
24,500 


Year 1955 13,145,200 
1956 12,965,800 
1957 13,691,300 
1958 1,103,000 
1958 1,206,700 


tment 


Depar 


Rework J | Total 


498,900 : 98 
502,100 3.8 98 
536,900 3. 10.0 
41,300 f 96 
418.600 d 9.9 


195,700 
189,600 
196,400 
17,300 
18,200 


152,800 
157,900 
170,600 
14,100 
14,200 


150,400 
154,600 
169,900 
9,900 
16,200 





control. They cannot devote full time 
to the problem, or cut across depart- 
mental lines in investigations; they 
are almost always unfamiliar with 
the technology of modern quality 
control, and they are often unable to 
bring an unbiased point of view to 
the problem. 

When we are satisfied that we 
have a good analysis of the quality 
problem, we are ready for the sec- 
ond step 


Prescribe 


By now we should have a lot of 
facts assembled which in themselves 
would enable us to write a good pre- 
scription for dealing with the quality 
problem, but there is one more in- 
dispensable step that must be taken 
first 

Have a conference with each of the 
department heads. Find out what 
each thinks about the existing qual- 
ity control and inspection proce- 
dures. You are almost certain to 
find that some of them have things 
to get off their chests. They may 
also have some constructive ideas 
that should be incorporated into the 
planning. These conferences might 
well be conducted simultaneously 
with the first step (analysis). 

If for no other reason, conferences 
with department heads are necessary 
for the human relations aspect of 
quality control management—giving 
the responsible individuals a voice 
in the program. They will also have 
an opportunity in such conferences 
to gain a better understanding of 
modern quality control 

A written program should be 
prepared which outlines the pres- 
ent practices, and prescribes such 
changes as are indicated in each 
department. This written program 
should be reviewed with each de- 
partment head to obtain his concur- 
rence before it is issued. When it 
has been agreed to by the plant 
management and anyone else con- 
cerned in the management, it is 
ready to serve as a guide for launch- 
ing the program 

The program should include a 
budget for added costs that will be 
created by the new department. If 
we consider that an effective pro- 
gram should cut quality losses at 
least in half, we can afford to spend 
some portion of this amount. It is 
suggested that this portion might be 
approximately one-fifth of the po- 
tential savings (which is at least 
one-half the total cost of defectives). 
This basis has served well in the 
writer’s experience. Of the amount 
budgeted for the department, about 


one-half to two-thirds should be 
allocated for personnel. The re- 
mainder will be required to cover 
supplies, special test and inspection 
equipment, and other overhead 
items. 

The written program should spell 
out the number and kind of people 
needed to staff the department. This 
is a major aspect of the entire pro- 
gram and constitutes the third step. 


Organize 


Juran'*) has pointed out that there 
are three broad areas of activity in a 
quality control department. One is 
the inspection activity. It is con- 
cerned with incoming materials, 
process inspections, final inspections, 
and the maintenance of instrument 
accuracy. Most production organiza- 
tions will have developed this area 
of activity prior to a modern quality 
control program. Even so, it is highly 
probable that some of the inspection 
activities can be greatly increased 
in their effectiveness when appraised 
in the light of modern inspection 
procedures and quality control tech- 
niques. 

Another area of activity is quality 
control engineering. Without a mod- 
ern quality control program, it is 
almost certain there will have been 
little or no such activity. This in- 
volves inspection planning, defect 
prevention, and the use of statistical 
methods. 

For a variety of reasons (most of 
which are generally superficial) 
some companies have the chief in- 
spector and quality control manager 
independent of each other and re- 
porting to the same manufacturing 
or management head. This arises 
from a misunderstanding of the 
nature and function of inspection. 
The nature of inspection is to put 
an objective evaluation on quality 
characteristics at any appropriate 
stage from raw material to com- 
pleted and packaged product (field 
sampling may also be in order at 
times). This may be done visually 
(beauty defects), with measuring 
devices (micrometers, voltmeters, 
etc.), or by complex tests (chemical 
analyses, life tests, etc.) in which 
the services of a specialized labora- 
tory will be required. 

The function of inspection is two- 
fold: one, to judge the acceptability 
of a given lot of material or a process 
(should it continue to run or be 
adjusted); and two, to provide the 
factual information needed by the 
quality control engineer to identify 
the causes of defects, and to apply 
statistical tests or analyses where 
needed. In order to carry out this 


latter function properly, it is appar- 
ent that the inspection procedures 
(where, how done, etc.) must be 
planned by the quality control en- 
gineer. 

The rule-of-thumb methods which 
inspection has traditionally used are 
loaded with procedures which, how 
ever well intended, often fail to ac- 
complish their intended purposes, 
and at best, often do so very ineffi- 
ciently. It has been an all too com- 
mon practice for companies to staff 
their inspection departments with 
cases of partial disability, faithful 
employees who can no longer do 
heavy work. This is humanitarian, 
but often devastating to the proper 
control of quality. 

Deming ®) has pointed out what 
sampling is and is not (everything 
the inspector takes is a sample). 
Everyone in an inspection super- 
vision job should understand just 
what these principles are and the 
limitations on sampling procedures. 

The quality control engineer is 
fairly new on the industrial scene. 
Many engineering schools are now 
offering courses in the subject, and 
in due time degrees will be offered 
just as in other engineering fields. 
A large number of courses are avail- 
able with respect to the statistical 
tools of quality control engineering. 
In due time there will be a greater 
emphasis on some of the other areas 
of quality control work that are just 
as important and often more so. 

The quality control engineer is the 
person best equipped to plan the 
data collection necessary for ferret- 
ing out the complex and hidden 
causes of defects. He is seldom in a 
position to do the entire job himself, 
as he is usually untrained or inex- 
perienced in the subject matter field. 
This means he must work closely 
with the technological expert in the 
subject matter field (chemist, elec- 
trical engineer, ceramist, etc.) Many 
companies seeking to hire a quality 
control manager make the mistake 
of insisting that he be an electrical 
engineer, metallurgist, etc. This is 
desirable if it can be obtained, but 
for two reasons it should never be a 
prerequisite: one, quality control 
principles are universal, they apply 
regardless of the subject matter 
field; two, anyone truly competent in 
a subject matter field probably will 
not have had time to become truly 
competent in the quality control 
field (and vice versa). 

The third area of activity is quality 
assurance. This involves check in- 
spection (a small sample check on 
the correctness of the regular inspec- 
tions being performed), audit in- 
spection (a small sample check on 
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the correctness of the completed 
product and its package), and ex- 
ecutive reports (the kind and fre- 
quency of information to be fed to 
upper management levels and other 
portions of the line organization.) 
The inspections involved should be 
performed by inspectors in a sepa- 
rate group and under supervision 
separate from the chief inspector. 

The number of people needed to 
staff a quality control department 
will vary widely with the industry 
and size of the company. A very 
rough bench mark is one quality 
control engineer for each 200 pro- 
ductive employees and one techni- 
cian for each engineer. Regardless 
of the number of people involved 
there are nine job functions involved. 

One is the management of the 
quality control program. The dearth 
of experienced and competent man- 
agers means that it will be a rare 
company that has a fully qualified 
individual within its ranks. The 
quality control manager is sometimes 
placed at too low an organizational 
level. (I have never seen one placed 
too high, although obviously it could 
be done.) He should report to such 
level as represents the policy forma- 
tion for quality in terms of market 
demand, costs, and manufacturing 
considerations. This will often be the 
plant manager or director of manu- 
facturing. 

A second is supervision of inspec- 
tion. The chief inspector should be 
familiar with modern sampling pro- 
cedures and the general principles 
involved. It is not necessary that he 
know or understand the mathemat- 
ical statistics underlying sampling 
theory, but he should know such 
things as what is meant by single, 
double, multiple, and sequential 
sampling, and the advantages and 
disadvantages of each, the meaning 
of an operating characteristic curve, 
and producer’s and consumer’s risks. 

A third is inspection. A principle 
consideration is that the inspector be 
qualified for the specific duties re- 
quired. Where visual defects are in- 
volved, vision should be good or 
adequate glasses worn. Color blind- 
ness cannot be tolerated where color 
matching is involved. Manual dex- 
terity must be adequate for the pro- 
cedures required. 

Inspectors will sometimes be skep- 
tical of modern sampling procedures 
and will cling to the idea that the 
only proper way to inspect is to 
examine each piece. Sometimes this 
is correct, but very often it is not. 
The chief inspector should be pre- 
pared (with the collaboration of the 
quality control engineer in some 
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cases) to run special tests to demon- 
strate to the inspectors the sound- 
ness of the procedures specified. 

A fourth job function is the super- 
vision of quality control engineering. 
In many organizations this will be 
done by the quality control manager. 
In many organizations this will be 
supervisor will be required. Such an 
individual should have qualifications 
similar to the quality control man- 
ager. 

A fifth job function is quality 
control engineering. Such an indi- 
vidual should be familiar with the 
modern concepts of quality variation 
and its appraisal. 

A sixth is the quality control tech- 
nician. He works as a team with the 
quality control engineer, collecting 
and tabulating data specified for in- 
vestigations of causes of defects. He 
should also be able to summarize 
data under the direction of the qual- 
ity control engineer, and to prepare 
charts and tables as directed. He 
should be alert to unusual condi- 
tions that may occur in connection 
with an assignment and be able to 
record and report them accurately. 

A seventh is supervision of quality 
assurance. This person should have 
the qualifications of a chief inspector, 
and in addition should be adept in 


preparing executive reports. This 
requires the ability to analyze and 
interpret data and to present it in a 
form digestible by management. 

An eighth is quality assurance in- 
spection. These inspectors should be 
the most experienced and best qual- 
ified of all the inspectors. Since a 
part of their work will be to re- 
inspect product inspected by the reg- 
ular inspectors, they should be tact- 
ful and able to get along well with 
people. The chief inspector can help 
by making clear to his inspectors 
that check inspection is much more 
than a device to catch errors on the 
part of inspectors. It is an imper- 
sonal device to test the entire proce- 
dure of specifying what is to be 
inspected, how it is to be inspected, 
what equipment is to be used, and 
the effectiveness of the inspector. 
Errors may be due to faulty in- 
struction, faulty equipment, wrong 
standards, or wrong procedures as 
well as errors on the part of the 
inspector. The inspector should un- 
derstand that check inspection is 
intended to help him do a better job. 

The ninth job function is secre- 
tarial and clerical work. The special 
requirement here is that there should 
be a liking for handling numbers. 
There will be many records to be 
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maintained, and data posting and 


summarizing. Some chart work may 
also be required 

In all probability it will be neces- 
sary to go outside the existing per- 
sonnel to obtain a quality control 
control engi- 
supervisor (if required), 
control engineers 
the personnel re- 


manager, the quality 
neering 
and the quality 
The balance of 


quired can often be recruited from 


existing employees 
Promote 


One of the most effective ways to 
promote a new quality control pro- 
gram is to organize a quality com- 
mittee. The purpose of this commit- 
tee should be to guide the quality 
control program, to review quality 
progress, and to recommend the 
direction of effort to improve quality 

In addition to the quality control 
inspector, the 


manager and chief 


committee should consist of such 
people as the plant manager, head of 
each production department, heads 
of design engineering, manufactur- 
ing engineering, engineering special- 
st such as chemist or metallurgist 
sales, and accounting. This 


monthly at first. In 


group 
should meet 
addition to the 


prime purpose as 


described above the me etings of the 
‘rroup serve to p ovide a generous 


interchange of information about 


how each department functions 


within itself. This is an important 
educational by-product of the com- 
Working together, 


should develop an ac- 


mittee meetings 
the group 
ceptance and support ol the program 
even though they will not under- 


stand the details of some of the mod- 


quality performance by product lines 
and defects. Dollar evaluations 
should be prepared to indicate areas 
of greatest potential savings. The 
results of special tests and experi- 
ments should be reported. Getting 
lots of pertinent facts down on paper 
is essential to making progress 
Organizing a quality control de- 
partment will undoubtedly add costs 
at first. As defect prevention be- 
comes effective, the added costs will 
be overtaken and passed. Individual 
experiences will vary considerably 
depending upon the potential and 
adequacy of the program, but in 
general it can be expected that about 
six to eighteen months will be re- 
quired for the program to reach the 
break-even point. This is the point 
at which the dollar value of the 
reduction in scrap and rework equals 
the dollars of added cost. Cutting 
the dollar value of scrap and rework 
to half its former level may be ex- 
pected to take about three to five 


years 
Appraise 


Evaluating the added costs and 
the dollar value of scrap and rework 
should be done by the accounting 
department. Organizations that are 
large enough may assign a member 
of the accounting department to full 
time work on quality control. 

A generally suitable reference 
point for savings is the dollar value 
of scrap and rework for the past 
three years. Table II shows a tabular 
form on which results may be re- 
ported. The first pair of columns 
give the year or month, and the 
dollars of manufacturing cost (labor, 


the cumulative savings. The next 
pair shows the added costs for the 
month and the cumulative added 
costs. The last pair shows the net 
savings for the month and the cumu- 
lative net savings. Brackets repre- 
sent negative figures. 
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causes pair shows first the dollar value of 
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control department and re- rate for the past three years, and 
second the actual value of scrap and 


experiments to find defect 
scrap and 
quality 
sults reported at the next meeting 
An agenda should be prepared for 
which 


monistration, 


Co., Inc., 1951 


rework, The next pair shows first 


each meeting summarizes the savings for the month and then 


TABLE !!—Dollar Appraisal of Quality Control Program 


Data are hypothetical for illustrative purposes) 


Scrap & Savings Added Costs Net Savings 
Rework at 


9.85% 


Actual Scrap 


Month Mfg. Cost & Rework Monthly Cumulative Monthly Cumulative Monthly Cumulative 


[1,804] [1,804] 
[7,129] 
[14,348] 
[12,878] 


{11,061} 


108,646 106,800 (9.68) 1,846 1,846 3,650 3,650 
1,206,700 118,860 119,400 (9.89) {504] 1,342 4,821 8,471 [5,325] 
235,600 121,707 122,572 (9.92) | 865} 77 6.354 14,825 [7,219] 
195,300 117,737 107,816 (9.02 9,921 10,398 8,451 23,276 1,470 
243,600 122,495 110,805 (8.91) 11,690 22,088 9,873 33,149 1,817 
465,100 144,312 135,229 (9.23) 9,083 31,171 10,410 43,559 [1,327] [12,388] 
16,688 47,859 10,250 53,809 6,438 [5,950] 
17,449 65,308 10,100 63,909 7,349 1,399 
1958 345.800 132,561 107,799 (8.01) 24,762 90,070 10,175 74,084 14,587 15,986 
1958 256,300 123.746 103,142 (8.21) 20,604 110,674 10,175 84,259 10,429 26,415 
1958 378,400 135.772 109,721 (7.96) 26,051 136,725 10,200 94,459 15,851 42,266 
1958 437,700 141,613 108,978 (7.58 32.635 169,360 10,235 104,694 22,400 64,666 
1959 1,333,400 131,340 104,539 (7.84 6,801 196,161 10,220 114,914 16,581 81,247 


Jan. 1958 
Feb. 1958 
Mar. 1958 
Apr. 1958 
May 1958 
June 1958 

1958 379,200 135,851 119,163 (8.64 

1958 246,300 122,761 105,312 (8.45) 


1,103,000 
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Wuality Lontro 
Without Lontlict 
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San Diego State College, San Diego, Calif. 


QUALITY CONTROL WITHOUT CONFLICT would seem to be 
accomplished if: 


(1) every operator built just the correct amount of 
quality into every product he turned out; 


every foreman considered quality as equally im- 
portant as quantity, costs, and the other factors 
for which he is responsible; 


every other manager considered quality as im- 
portant as his own special responsibility; and 


top management considered the effects upon 
product quality of every decision they make. This 
may be a fair expression of the quality control 
manager’s private utopia. 


This article will point out some of the things that 
Industrial Psychology and the other social sciences have 
provided management in the way of tools to bring these 
things about 


Research conducted by psychologists and other social 
scientists has thrown considerable light on the sources of 
motivation and morale of employes.‘') They are, through 
continuing research, trying to find ways to apply what 
is known without conflict.. Practical management men 
have increasingly found ways to put these findings into 
practice. ' 

Some of these findings that seem most significant to 
quality control work are the following: 

(1) Small work groups are most effective from the stand- 
point of quality and quantity; and they have the high- 
est morale. These small work groups are most effective 
when set up by management. 


(2) Men given an opportunity to participate in decisions 
are more effective in carrying them out. 


(3) Men who have knowledge of their results are more 
efficient from both a quality and a quantity standpoint. 


(4) The most important factor in both the efficiency and 
morale of the work force is the supervisor 
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Size of the Work Group 


A striking outcome of research on motivation and 
morale in industry has been to reveal the significance of 
the small work group,") where management has taken 
the initiative in setting up these groups. Such a positive 
step is shown to be necessary by research which points 
out that self-organized groups, and those organized 
by unions, tend to buck the purposes of the formal 
organization 

It is apparent that the supervisor plays a crucial role 
in the planned, deliberate organization of small groups 
into teams working toward the goals of the organization 

Both the studies conducted by the Michigan Survey 
Research Center?) and some British experiments‘ 
lead to the conclusion that small work groups are more 
productive and have higher morale. In fact, the British 
experiment shows a progressive decrease in output from 
groups of size two through nine through groups of size 
50 and over. The findings show that members of small 
groups more frequently had accurate information as to 
how they were doing from day to day than larger 
groups. Also the small group allowed its members to 
get to know each other well and to trust each other. 

This last point suggests that management might not 
only form small work groups but make an active effort 
to consider workers’ preferences in the selection of 
members of the work team. Several studies have 
shown that groups arranged in this fashion outproduced 
both in quantity and quality even small groups not so 
arranged, The savings in production costs in one study 
were five percent and, in addition, there was a drop in 
labor turnover. Even where it is impossible to arrange 
work groups on the basis of worker preference, it would 
seem that much more could be done in arranging 
groups on the basis of common interest or experience. 
This might be done both in new groups and in preserv- 
ing existing groups in the loan and transfer of em- 


ployees. 

This finding would seem of use to quality control man- 
agers in encouraging supervisors to experiment with 
sizes of groups and to use their influence with other 
managers to create a climate where this becomes possi- 
ble. They might make further use of it in quality train- 
ing programs as well as in preparing reports of quality 
results. 





Participation 


Another finding that should prove useful is the dra- 
matic influence of participation upon efficiency. One of 
the most difficult of management problems has been that 
of overcoming resistance to change. In one study,’ 
participation was used to attempt to bring output up to 
standard after a change in the method. Prior to the 
study it had taken eight weeks to reach standard under 
the new method. The study involved a control group 
(treated as in the past—a meeting explaining the 
change and answering questions), and an experimental 
group. In the experimental group, the reason why a 
change was necessary was explained—the need to meet 
competition. Then the group was asked what to do 
about it. They worked out the details of the change 
and voted to put them into effect at once. In the control 
group, output dropped drastically and showed no im- 
provement at all by the end of the experimental period 
of 40 days. The experimental group had passed the 
prechange output at the end of the second day, and by 
the end of the experiment was 14 percent above the 
prechange output. 


At U. S. Steel, this principle is made use of in weekly 
quality meetings between the foremen and their men 
where hourly employees are invited to make sugges- 
tions in methods for quality improvement.'*) 


Another company held a meeting with the officers of 
the union in which the need for quality cu.trol, its 
effect on job security, and the proposed quality plan 
were presented. The union officers asked questions and 
made suggestions. They then asked for a short article on 
quality control that they could give to union stewards. ‘®) 
They were squarely behind the quality control program. 


It is well-known that rank-and-file employees know 
the answers to many of our thorniest problems. Many 
quality control men have discovered troublesome 
sources of variation during personal talks with the men. 


Psychologists point out that participation is the key 
to the strongest kind of motivation—that which comes 
from the individual who understands and accepts the 
goals to be achieved. 


It should be noted at this point that the successful 
supervisor makes use of this approach. This suggests 
that if the supervisor understands and accepts the goals 
of the quality control program his entire section will. 


Beware of the participation, however, if you have 
reservations about it. The “appearance of participation” 
is quite likely to backfire and result in even stronger 
resistance. Limits can be placed upon participation, 
especially if the reasons for limits can be logically 
explained, but beware of “pseudo-participation.” 


Knowledge of Results 


Another finding of psychological research is the effi- 
ciency derived from knowledge of results. Most of us 
are familiar with the universal question, “How am I 
doing?” Answering this question by allowing the ques- 
tioner to answer it himself provides a bonus in efficiency. 

If foremen understand the goal and the principles of 
quality control, they will be able to answer their own 
questions and those raised by his employees. Many 
organizations conduct training programs in quality con- 
trol for this reason. 


Some have taught operators how to make the neces- 
sary calculations and to plot values on control charts. 
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Charts are hung on the operators’ machines. One com- 
pany!) started the program cautiously. Picking only 
the two best operators on each shift, they were trained 
in the purposes of quality control and the techniques of 
sampling and plotting results. A trial period of one 
month was decided upon to obtain the reactions of 
employees. During the first week, however, several 
dozen control charts appeared on other machines. These 
employees had found out what the charts were all about 
and had made them for their own machines. This 
forced a speed-up in the quality training program and 
resulted in placing the entire plant under a quality 
control program months earlier than expected. It 
hardly needs mentioning that the knowledge of the re- 
sults available to employees brought about an imme- 
diate improvement in quality. 

In furnishing knowledge of results, whether to em- 
ployees or supervisors, the quicker the better. The 
sooner results are known after their occurrence, the 
better the results. 


Knowledge of results requires communications media. 
Various companies have made use of the house organ, 
weekly newsletters, posters, and scrap displays to com- 
municate to employees the goal of the quality program, 
as well as results achieved. Minnesota Mining and Man- 
ufacturing Company uses two films as part of their 
employee indoctrination program to help employees 
see the relationship between their job security and 
quality. The first film shows how the products of the 
company are used by customers. The second film shows 
employees the effects of quality errors when the prod- 
ucts are in use. 

The findings so far discussed provide an excellent 
start for the executive who wants to take positive action 
in applying research results to management. It is appar- 
ent, however, that the way these findings are applied 
is largely a function of the quality of supervisors. In 
fact, perhaps the most significant single finding from 
human relations research is the demonstration of the 
key role of the first-line supervisor in helping to raise 
levels of production and morale.‘!!? 


Study afier study‘'*) has shown that the quality of 
supervision exercises a tremendous influence on not 
only quality and quantity of output, but on employees’ 
absence and turnover rates. 

Such findings clearly support the view that the effi- 
ciency and morale of the worker are functions of super- 
visory skill (1) in tapping the motivation of the worker, 
and (2) in integrating workers into groups which ac- 
cept organizational goals and willingly help achieve 
them. However, research has also indicated that the 
supervisor's ability to do these things is a function of 
the management climate created by his own superiors. 
There is evidence that supervisory training may do little 
or nothing to actually improve the quality of supervision 
unless the management climate at higher levels encour- 
ages the use of these skills by supervisors. 


Effective results in stimulating supervisors at all 
levels to accept their responsibilities and to apply skill 
in promoting motivation and morale can only occur 
where supervisors see themselves as being members of 
a management team. In accomplishing this objective, 
there are at least two basic requirements: (1) give him 
a management job (where his boss works out with him 
the results expected in his department and turns him 
loose to accomplish them, and where his boss’s boss 
does the same thing with him), and (2) restore to lower 
supervisors the status they have lost through unioniza- 
tion and the proliferation of the use of staff in industry. 
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Job Integrity 

The issues involved regarding the problems of the 
supervisor are well presented by the following story.* 

Abie was a foreman in a clothing manufacturing plant. 
He was a busy man. He had to hire men and train them, 
schedule production, lay out the work, see that quality 
and quantity of output were maintained, see that ma- 
chines worked, keep within his budget and so on and 
on. One weekend he came home and told his wife, 
“Mamma, I don’t have to find, hire, and train men any- 
more. We got a personnel manager.” The next weekend 
he came home and said, “Mamma, I don’t have to sched- 
ule production anymore. We got a production control 
man.” The next weekend he came home and said, 
“Mamma, I don’t have to lay out the work anymore. We 
got a motion study man.” The next weekend he came 
home and said, “Mamma, I don’t have to worry about 
quality anymore. We got a quality control man.” 

Finally, mamma turned to Abie and said, “Abie, what 
do you do down at the plant?” Abie thought about this 
all weekend and when he got to the plant on Monday 
morning the union organizer came to him and said, 
“Abie, join the union.” 

Abie said, “I can’t join the union. I’m a manager.” The 
union man said, “You are? What do you manage?” So 
Abie joined the union. 

This is the familiar problem of staff-line conflict. And 
at first it appears to be a dilemma. How do you make 
use of the specialized knowledge needed to run a 
modern-day business and still maintain the integrity 
of the supervisor’s job? 

We must solve the dilemma. We need the technical 
knowledge of the specialist. We must maintain the 
integrity of the supervisor’s job because upon this rests 
the efficiency of the company. Good supervision is the 
key to quality and quantity of production as well as 
morale. Good supervision is possible only when the 
supervisor is allowed to be a manager—to run his de- 
partment—to make decisions—to be the one boss. Only 
then can he do the things that make for good operation. 

But how is this done? The first solution is to see that 
everyone, especially staff men, understand organization 
relationships.‘"*) This means that they as well as the 
supervisor must understand that neither is the other’s 
boss. The staff man must understand that it is his job 
to help and that he can’t help unless his help is accepted. 

It is at this point we hear the cry: “Those stupid fore- 
men. If I just had the authority to carry out my pro- 
gram.” Or “Why should the foreman get credit for what 
I did?” 

It shouldn’t be necessary to point out that to give the 
staff man the authority is to take it away from the 
foreman. And to give the credit to the staff man makes 
the improvement a reflection on the foreman. 

On this point of understanding organization relation- 
ships, it should be understood that the term “staff” as 
employed here refers to the service departments and to 
what are sometimes called functional relationships. The 
point is that these people as well as the foreman and 
his subordinates must understand that the staff man has 
no authority over anyone except his subordinates in his 
own department. The “authority over subject-matter” 
argument is no solution. But it does help to know that 
information does not have to follow the chain of 
command. 

Another solution is to have all the staff men report to 
the supervisor.‘!*) This conflicts with what the staff man 
wants (to report to top management) but look what 
often happens when you don’t have staff men report to 
the supervisor. A large metal fabricating firm practi- 
cally fell apart because of the quality vice-president. 


*Attributed to Professor Rosensteel of Loyola University, Chicago 
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He had quality control men reporting to him to match 
each level of plant supervision. Where there was a 
plant manager, there was a plant quality manager re- 
porting to the vice-president of quality. Where there 
was a superintendent of production, there was a super- 
intendent of quality reporting to the same vice-presi- 
dent. And so on. You know what happened. The qual- 
ity men began to tell the production men when to start 
and stop, how to operate. Finally, the production men 
just wouldn’t do anything. Production decreased; qual- 
ity men didn’t know the machines. Quality reached a 
new low.5) 

Drucker suggests that to insure that staff men do not 
dilute the supervisor’s authority, we ought to change our 
thinking about delegation of authority. Instead of think- 
ing about delegation of authority from the top down, 
we ought to delegate from the bottom up. Only the 
things the foreman can’t do will be delegated up- 
ward. (18) 

Another suggestion is to eliminate staff whenever the 
line can do the job reasonably well. But to either elimi- 
nate the staff man or have him report to the foreman 
may lose part of the gain we expect to get from em- 
ploying the staff man—consistent use of the specialized 
knowledge where it is needed. 

A more acceptable solution to both foremen and staff 
men is the principle of “double credit.” This idea is 
attributable to Ed Schleh,“*) a Minneapolis manage- 
ment consultant. The approach is to write job descrip- 
tions in terms of “results expected,” not functions or 
activities. When the results expected require that the 
foreman work with the staff specialist, write the job 
descriptions of both so that they work together and get 
it done and both get credit. The foreman is responsible 
for the work the staff is doing. This means that they 
must get full credit for everything that is done. If you 
want to get full cooperation between staff men and 
foremen, they must both get full credit. This means 
giving double credit for the same result. It may even 
mean both get credit when one does all the work. From 
a practical point of view, you get more total results 
when you do this. 

The foreman should get full credit for improved 
quality that he or the quality control man has devel- 
oped. This makes the foreman much more interested in 
getting help from staff people, because good help can 
only make him look better. Of course, the staff man 
must get full credit, too. You can’t expect staff men to 
keep working with no credit for results. 

A further solution soundly based on psychological 
research is the approach Kimberly Clark uses with its 
industrial engineers.{'5) They call it the “proximity 
principle.” They insist that their industrial engineering 
men know everyone in the plant well before they are 
given an assignment. They are expected to see and talk 
to every foreman every day of the week. When they 
make a study they do it only with permission of the 
foreman and stay in the department until the standard 
is accepted. And no standard is installed until the fore- 
man and the men involved accept it. They claim that by 
insisting that the staff men know everyone well their 
selling job is half done. 

All of these approaches are based on the research 
findings that demonstrate that the supervisor is the key 
to efficiency and that he cannot be effective unless he is 
a manager. This means that he must be able to run his 
department; he must see that he is permitted to run it. 
To the extent that staff men want to accomplish their 
results, they can do so by using their influence to build 
up the foreman’s job. 





References 


Viteles, Morris S., “The Human Factor in Organi- 
zation,” Research and Technical Report 17, Indus- 
trial Relations Center, University of Minnesota, 
1955, p. 19 

Schleh, Edward C., Executive 
Personnel, Prentice-Hall, Inc.., 
N. J., 1958 

Viteles, Morris S., op 
Katz, D., “Morale and Motivation in Industry,” 
Current Trends in Industrial Psychology, Univer- 
sity of Pittsburgh Press, 1949, p. 145-171 


Management of 
Englewood Cliffs, 


cu., Pp 20 


Marriott, R., “Size of Working Group and Out- 
put,” Occupational Psychology, Vol. 23, No. 1, 1949, 
p. 47-57 

Van Zelst, R. H., “Workers Popularity and Job 
Satisfaction,” Personnel Psychology, Vol. 4, No. 4, 
1951, p. 405-412; “Sociometrically Selected Work 
Teams,” Personnel Psychology, Vol. 5, No. 3, 1952, 
p. 175-185 

Viteles, Morris S., Motivation and Morale in In- 
dustry, W. W. Norton & Company, Inc., New York, 
1953, p 164-166 

Fitzwilson, C. H., “Single Objective Approach to 
Quality Control,” Technical Paper No. 19, Public 
Relations Department, United States Steel Corp., 
New York, p. 10 


Verigan, J. Frederick, “Motivating Operators and 
Supervisors to Better Quality,” AMA Management 
Report Number 9, American Management Associa- 
tion, New York, 1958, p. 55 


Verigan, J. Frederick, op. cit., p. 56 


Viteles, Morris S., “The Human Factor 
zation,” p. 24 

Katz, D., N Maccoby and N. C. Morse, Productiv- 
ity, Supervision and \lorale in an Office Situation, 
Survey Research Center, University of Michigan, 
1950 

Katz, D., N. Maccoby, G. Gurin and L. G. Floor, 
Prod ictivity, Supervision a nd Morale Among Rail- 
road Workers, Survey Research Center, University 
of Michigan, 1951; Human Relations Program, In- 
stitute for Social Research, Series 1, Report 2, 
University of Michigan, Dec. 1952 

Mann, F. C. and J. K. Dent, “The Superviso: 
Member of Two Organizational Families,” Harvard 
Business Review, Vol. 32, No. 6, 1954, p. 103-112; 
Appraisal of Supervisors and Attitudes of Their 
Employees in an Electric Power Company, Survey 
Research Center, University of Michigan, 1954 


in Organi- 


Urwick, Lyndall F., “Profitably Using the General 
Staff Position in Business,” General Management 
Series Number 165, American Management Asso- 
ciation, New York, 1953 

Schleh, Edward C., 
Schleh, Edward C., 
Drucker, Peter F., 
Harper & Brothers 
p. 141 

Schleh, Edward C., op. cit., p. 10 

“The Human Aspects of Industrial Engineering,” 
Industrial Engineers No. 4, Industrial Management 
Institute, University of Wisconsin, Mar. 17, 1953, 
p. 11 (mimeographed ) 


op. cit., p. 9 
op. cit., p 9.10 

The Practice of Management, 
Publishers, New York, 1954, 





BERRERER ES EEE EEE ee nen nnn 


Specification 
Study 


LEO E. STORM 


Introduction 


In production of complex electronic equipment a man- 
ufacturer is faced with statistical quality control prob- 
lems which are somewhat different than those encoun- 
tered in mass production. Production of this type of 
equipment is often limited to as little as four or five 
units per month. Many theoretical studies and engineer- 
ing man hours are spent in designing the equipment and 
theoretically determining the specifications; but it is 
sometimes forgotten that industrial operations seldom 
follow strictly a predicted operational pattern based on 
initial theoretical specifications. One of the objects of 
statistical quality control is to provide a numerical eval- 
ulation of the operational aberrations 

In statistical quality control techniques, applied to pro- 
duction of numerically limited units, it should be recog- 
nized that the application of more efficient statistical 
methods is necessary if we are interested in greater 
quality assurance for a product. The study of these units 
should be analogous to evaluating a pilot run in mass 
production; future production of a product often de- 
pends on these runs. After these initial pilot runs, some 
manufacturers, who are interested in continuous quality 
evaluations, initiate quality control charts for the aver- 
age and the range. These methods are essentially an 
approximation to the methods presented herewith. The 
difficulty in the manufacture of complex equipment is 
evidenced by the fact that few manufacturers get out of 
the pilot run stage and into mass production. Human 
lives and possibly our national security may depend on 
the proper evaluation of the equipment. For these rea- 
sons, if for no other, the manufacturing procedure should 
involve essentially the following three steps: 


1. Determination of the theoretical specifications and 
the design of the equipment. 


Production of a specified number of items over a 
given period of time. 

Statistical determination of the significant differ- 
ences between design specifications and the meas- 
urements made on the end product 


This procedure should be a continuously scrutinized 
operation aiming at the closest possible agreement be- 
tween the theoretical design specifications and the meas- 
urements made on the end product. 

Statistics can and should be used in all of the steps 
outlined above, but this article is concerned only with 
the statistical evaluations involved in the third step. The 
goal in this case is to obtain a specification which is a 
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form of a guarantee for the quality of the production 
items. One problem is presented as an example to dem- 
onstrate some of the differences one may encounter be- 
tween theoretical specifications and statistical specifica- 


tions 


Statement of the Problem 


For this problem it is assumed that the production of 
a type of navigational computer equipment is limited to 
25 units every six months. This number of units was 
selected to demonstrate the solution to this problem, but 
the statistical evaluation procedures used here can also 
be applied to as few as five or ten units. With the mul- 
tiplicity of components in the units, 100 percent inspec- 
tion is necessary to detect anything that may produce 
unsatisfactory computer outputs. In this equipment it is 
necessary to test various levels of output. For example, 
one of the outputs may be produced by equipment tested 
in the laboratory simulating various altitudes; other out- 
puts may be those of air speed, wind direction, wind 
speed, etc. For theoretical reasons the errors in some of 
the outputs at the various levels are not uniform, thus 
making it necessary to assign different tolerances to 
some of the levels. 

In order to determine if the theoretical assignment of 
common tolerances for different nominal values is jus- 
tified for the production test results, Bartlett’s test for 
homogeneity of variance is used. The initial hypothesis 
in this test is that the population value for the variance 
at each level is equal. This may be considered as anal- 
ogous to the hypothesis that the tolerance at level 1 is 
equal to the tolerance at level 2..... is equal to the 
tolerance at level k. To identify the individual observed 
tolerances which are significantly different from the the- 
oretical tolerances, the chi-square test criterion is used. 

As the operation of the equipment is very likely to 
cover all levels of the outputs, an evaluation of the over- 
all performance of the equipment is desired. By consid- 
ering the nominal value (or mean value) as the mean 
of the theoretical nominal value minus the observed 
nominal value for each level, the analysis of variance 
techniques may be used as a substitute for control charts 
for the average. If the variances are shown to be homo- 
geneous by Bartlett’s test, the standard analysis of var- 
iance techniques may be used. In a problem where there 
is heterogeneous variances, Snedecor’s approximate 
method for the analysis of variance with heterogeneous 
variances is used. To separate the individually observed 
nominal values which are significantly different from the 
theoretical nominal values, Student’s t-test is used. 
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Bartlett's Test for Homogeneity of Variance 


The use of Bartlett’s test" :*:5'") will lead to essen- 
tially the same conclusions as the control chart for 
ranges, if the recommended subgroups and sample size 
were available for determining control limits on the 
range charts. Bartlett’s test requires more calculations, 
but it has the advantages of being more sensitive and 
precise. 

The first concern is to construct a mathematical model 
on the basis of the experimental data. The next step is 
to set up an initial or null hypothesis concerning this 
model, and perform statistical test of hypothesis for 
deciding whether to accept or reject the null hypothesis. 
The procedure is usually known as statistical tests of 
hypotheses, and in its most general formulation is a 
type of decision-making based on probability. 

In this problem the initial hypothesis is made that the 
tolerances for all levels of an output should be identical. 
Or in statistical terminology the assumption is that the 
k empirical variances s,", s»*, ..., 5,2 are all estimates of 
the same theoretical variance, o*. Therefore it is neces- 
sary to test the hypothesis: 


(1) 


where o,* is equal to the mean value of s,2, before one 
can pool the k empirical variances to form a single esti- 
mate s? of o*. If this hypothesis is correct, a multiple of 
o (usually 3c) will be used to set the tolerances for all 
levels of the outputs. 

In a development of Bartlett’s test, A. Hald‘'!) has 
shown that 


has approximately a chi-square distribution with (k—1) 
degrees of freedom. In formula (2), c is a factor used to 
correct for bias and is functionally related to the degrees 
of freedom; 


c al 


where 





For computations (2) may be written 


2.3026 


yx? = (f log s* f, log s,*) 


i~1 
in which one may put 

log s,*7 = log SSD, 
where 

SSD 
for each of the k groups 


This method may be used where there is an unequal 
number of observations for each level, but for the 
present problem it will be required that there be the 
same number of observations for each level.* Therefore 


. 
f, and f mB hh 


f, ' f k fy, so that one 


obtains 


2.3026 
= kf, E s* 


Cc 


~ 
log s;" (6) 
1 


Ww her e 


k j 
7 
3kf, M1) 


If the k observed variances and the corresponding 
values of s* are substituted into (6), a chi-square value 
is obtained which may be compared with a percentile 
value of chi-square for (k—1) degrees of freedom. If 
the computed value of chi-square exceeds the percentile 
value of chi-square, y,”, (where P is usually chosen as 
0.95 or 0.99), the test hypothesis is rejected. When the 
k values of s* deviate only slightly from one another, a 
low value of chi-square is obtained. Therefore the test 
hypothesis is rejected only if chi-square is large. It is 


*For a numerical example of the case where there is an unequal 
number of observations, and for a more complete development of the 
theory underlying this analysis, the reader is referred to Ref. (11). 


possible, however, that values of chi-square below the 
0.05 or 0.01 percentile values may be considered as 
criteria for investigation. If the data come from a 
separate source, the values obtained may have been 
selectively reported to appear more uniform, or the 
sensitivity of the test equipment or measuring device 
being used may be behaving in an erratic fashion. 


The above test is supplemented by a detailed investi- 
gation of how the k-s* values are distributed by com- 
puting k estimates of chi-square; denoting this by 
f, s,;* SSD, 


s* s? 


“= (8) 
For each 7? value locate in the chi-square table the two 
values of y? between which lies the value of y'? in ques- 
tion and register the corresponding “P-interval”. If the 
test hypothesis is correct, it is to be expected that the 
number of ;'? values lying in suitably chosen P-intervals 
deviate only at random from the theoretical number. 


When the distribution found and the theoretical dis- 
tribution are compared it is often possible to identify 
variances causing significant deviations from the test 
hypothesis. 


Applicetion of Bartlett's Test 


In Table I is tabulated the individual measurements 
made on 25 units of a navigational type of equipment for 
one type of output tested at 13 different levels. For 
security reasons the source and type of measurements 
have not been indicated; and the data have been coded 
so as not to materially affect the analysis, but so as not 
to represent the accuracy or measurements made on any 
particular type of equipment. 

For the present problem, it is assumed that the meas- 
urements are normally distributed. Alternatively one 
may secure some verification for this by graphical meth- 
ods on normal-probability paper, although these methods 
are usually recommended for larger sample studies. If 
by the graphical methods or for theoretical reasons, 


TABLE 1—Tabulation of 25 Individual Measurements for One Output at 13 Different Levels: 
(Data recorded as deviations from nominal valves) 
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there is a tendency or indication that the measurements 
indicate a non-normal distribution, appropriate trans- 
formations should be made. This is of special importance 
in Bartlett’s test as studies have shown that non-normal 
distributions materially affect the efficiency of this test. 

With the data from Table II and according to the 
addition theorem for the s? distribution, the pooled 
estimate of o? is 


(4)(13) 


46.2207 


3.2686—4 


0.823090 


Using the relationships in (6) and (7) one computes: 


13 
E log s,27 = 46.2207 — 4 
1 


3.09484 


i 


(1/13) S log s? = 3.5554 


0.404 


log f= 3.9154 
k 


| 2.9479—4 


1 


3kf, 
Mm i278 

(3) (13) (24) 
1.0150 


2 1! / 
= Se ( kf, ) | tea F—-—— 3% ME st | 
L K tent 


4.2914—4 


24.0100 
6.3200 


3.4204—4 


c i 


2.3026 
1.0150 


254.8 


(13) (24) [3.9154 — 3.5554] 


4.6054—4 


=x 


with (k—1) = 12 degrees of freedom. 


3.5630—4 
—0.568 


For 12 degrees of freedom, the chi-square table gives 
one 770% = 26.2. As the computed value is far in excess 
of this value, it is very doubtful if the pooled estimate 
of o? is justified for an estimate of a common tolerance. 

Proceeding to differentiate the various levels of the 
variance, calculate the y;? values according to (8) 


n; 


(= x;)* 


a 
— 
4 
” 
= 
= 
a 
i wo 
= | 5 
° = 
- 3 
«| > 
c 
2 
3 E 
3 
uv ) 
% Zz 
a 
— 
ao 
< 
e 


7g — SSD, _ _ SSD, 
Ki s? 0.823090 


Sum of squares of observations 


Xj; ss = 


8.08 < 9.4 

9.89 = 700, f = 24. These P-intervals have been 
entered in Table II. A study of the P percent values 
obtained indicates the possibility of three differentia- 
tions: one group > 99.95 percent, one group between 
0.05 percent and 1.0 percent, and another group < 0.05 
percent. For each of these groups a separate test will 
be applied. 

In this example, and in the majority of other problems 
of this nature investigated, the values of y” fell into 
rather distinct groups with no overlapping between 
groups. In the general case, however, there is likely to 
be some overlapping between the various groups of 
variances, in which case the procedure is not too clearly 
defined. A recent theoretical discussion of this problem 
may be found in Ref. (14). A somewhat less formalized 
approach might be made in a trial and error procedure 
by first applying the variance ratio or Cochran’s test‘) 
to the extreme values in a group with approximately 
the same P-interval, changing the level of significance 
or the values considered until one forms approxi- 
mately homogeneous groups, and then verifying this by 
Bartlett’s test. 


= 


x;)? a | f degrees of freedom n—1; 


|/ 


a 


— (2 x;)*%/n 


j 


Sum of observations 


0.636 


3.5095—4 
variance — SSD 


Calculation 


S* /n = Sum of observations squared divided by number of observations — 


n = number of measurements; S 


For each nominal value the symbols used for calculations have the following meaning: 
s? 
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Considering the group for P > 99.95 percent, the 
pooled estimate of o* is found as follows: 


¥ SSD, 
204.4640 7: >, 8. and 10) 
= 2.839778 


Using the relationships in (6) and (7) computes: 


(4) (3) 


> log s; 13.3004 
¥ log s 335 | 
log s 1.4533 | 


1 
(3) (3) (24) 


1.0185 


= 
—(3) (24) [4.4533 
1.0185 


»* 
*) 


For two degrees of freedom, the chi-square table 
gives one 7» 99 = 9.21. Since the computed value is less 
than this, it would be concluded that the differences 
observed in the three variances is due merely to sam- 
pling fluctuations. Therefore, it is possible to use the 
pooled estimate of the variance to set tolerance limits 
for nominal values of 50.0, 70.0, and 90.0. If + 3o toler- 
ance limits are being used, one would recommend that 
the tolerance 
at + 5.0 


limits for these nominal values be set 


Considering next the group tol P between 0.05 per- 
cent and 1.0 percent, one finds as the pooled estimate 
ot o-, 

¥ SSD,/Z f 


31.0904 /96 (i 
0.323858 
and a before 


14.0286 (4)(4) 


3.5104 


1 l 
(3) (4) (24) 
1.0174 
2.3026 


—- (4) (24)[3.5104 — 3.5072 
1.0174 


0.70 


For three degrees of freedom, the chi-square table 
gives one 77» 99 11.3. Since the computed value is less 
than this, the conclusion would be that the variances 
for nominal values of 0.0, 20.0, 60.0 and 80.0 are equal. 
Therefore, the tolerances at each of these levels should 
be set equal, thus increasing the number of observations 
used for estimating the variance. Using the pooled esti- 
mate of o” ).323858, one would compute the estimate 
of the standard deviation as, o = 0.569. If + 3a tolerance 
limits are to be used, one would recommend that a 
tolerance of + 1.7 be assigned to these nominal values. 


16 


Next, considering the group of values for which 
P < 0.05 percent, the pooled estimate of o? is computed 


as follows: 
(21.2496 /144) 
0.147567 (i 2, 4, 5, 11, 12, and 13) 


Again using the relationships in (6) and (7), one may 
compute: 
x2 = 67 

For five degrees of freedom, the chi-square table gives 
one 770 99 15.1. Since the computed value is less than 
this, the conclusion is that the variances for nominal 
values of 10.0, 30.0, 40.0, 100.0, 110.0 and 120.0 are equal 
Therefore, the tolerances at each level should be set 
equal. To see if the variances deviate approximately in 
a random manner, values of yf are computed from the 
relationship in (8) by using the new pooled estimate 
of o*, 0.147567; the values of y* and the P percent 
values corresponding to these values are recorded in 
Table III. 

Although the random nature of the P percent values 
in Table III may only be subjectively determined, the 
wide coverage of the P percent values would seem to 
indicate a random distribution. Consequently, using the 
pooled estimate of o* 0.147567, one would compute 
the estimate of the standard deviation as o 0.384 
If + 36 tolerance limits are to be used, the recommenda- 
tion would be that a tolerance of + 1.2 be assigned to 
the nominal values in Table III 


TABLE Iil—New Values of 7; and P Percent for the Nominal Values 
Which in Table Il had a P Percent Value 0.05 Percent 


Nominal Values 


10.0 
30.0 
40.0 
100.0 
110.0 
120.0 


Comparison of Observed Tolerance With 
Theoretical Value (7? Test) 


If it is desired to determine if the theoretical tolerance 
for an individual nominal value is significantly different 
from a computed tolerance, one may use the test,‘ 


x2 = fs?/o? (9) 


where s* is the pooled estimate of o* when this is ap- 
propriate from Bartlett's test; and if not, is taken as 
the computed value of s* for the individual nominal 
value, and 


o* is the theoretical variance, and by considering the 
theoretical tolerance as a 30 limit this may be com- 
puted as (1/3 theoretical tolerance value)* 


As an example, the following calculations may be per- 
formed for a nominal value of 0.0: 


0.323858 (which is the pooled estimate of o* for 
nominal values of 0.0, 20.0, 60.0 and 80.0) 


3 X 3.5)° 1.3611 
f n l 24 
substituting these values into (9); 


- (24) (0.323858) /1.3611 
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Consulting tables of chi-square with 24 degrees of 
freedom, it may be verified that this value corresponds 
to a probability less than 0.005; i.e., the probability that 
a value smaller than 5.71 would occur by chance is less 
than 0.005. Therefore at the one percent level of sig- 
nificance, the conclusion would be that the computed 
tolerance is significantly smaller than the theoretical 
tolerance. 


Analysis of Variance for Heterogeneous Variances 


For a substitute of the control chart for averages, the 
analysis of variance techniques may be used to deter- 
mine if the mean errors for the various nominal values 
may be considered as fluctuating in a random manne! 
As the operation of the equipment is very likely to cover 
the whole range of nominal values, it is desired to have 
a test criterion which provides an evaluation of the 
overall performance of the equipment 


The initial hypothesis (H,) will be that the mean erro: 
at level one is equal to the mean error at level 2 . 
is equal to the mean error at level k; i.e u, Ile 

Ly. 


If the variances had been shown to be homogeneous, 
one could apply the usual analysis of variance tech- 
niques to determine if the mean errors are the same 
for different nominal values. However, since Bartlett's 
test has indicated the presence of heterogeneous vari- 
ances, a test which is not exact—but in many cases use- 
ful—should be used to determine if the mean errors are 
identical. Using Snedecor’s approximate method,''"’ the 
procedure is to calculate a 
squares, then test their ratio against the F-distribution 
For this test analyze the mean errors as deviations from 


pair of weighted mean 


nominal values; these are the values recorded as X in 
Table II. The calculations are outlined in Table IV 


F’ is distributed approximately as the F-distribution 
with f, and f, degrees of freedom. In Table IV, F’ was 
calculated to be 17.807. Referring to an F table, it may 
be verified that the probability is less than 0.005 of ob- 
taining this large a value of F’ if the initial hypothesis 


is true. Therefore, the hypothesis that the mean errors 


are distributed in a random manner around the weighted 
mean is rejected. 


Comparison of Observed Nominal Values With 
Theoretical Values (t-Test) 


As the mean errors may not be regarded as being the 


same for different nominal values, a test of signifi- 
cance'®) may be made to determine which mean errors 

or observed nominal values—are significantly different 
from the nominal values specified by design and/o1 
theoretical specifications before the production of this 
product. This may 


calculations in Table II by computing, 


be readily accomplished from the 


aa (10) 


Vn 
where 
= theoretical nominal value 
computed average or nominal value 


= the square root of the pooled estimate of o* when 
this is justified by Bartlett’s test, otherwise use 
the computed value for an individual nominal 
value. 


For example, with a nominal value of 0.0: 
x 0.636 
0.0 


V 0.323858 0.569 


V 25 5 
substituting these values in (10), 

0.636 0.0 

0.569 /5 


5.589 


For 24 degrees of freedom the tabular value of t at the 
one percent level of significance is 2.797. Since the com- 
puted t value is larger than this, the conclusion is that 
the observed nominal value is significantly larger than 
the theoretical nominal value 


TABLE !V—Calculation for Test of Ho: uw: = pu if Variances are Heterogeneous 
(Test results from Table |) 


[3] [5] 
Variance Deviation 

*? 

0.3232 

0.1143 

0.3433 

0.1491 

0.2233 

2.5325 

0.3656 

4.0306 

0.2633 

1.9563 


= (2) (4) 
= [4] 1458.21 
Weighted sum of squares: = [4] [6] = (77.35)(.151321) + .. 
r= — 211 _ _ mee _ _ in 
1 ae — 
+ k?—1 = (9) 1 + 168 (°-4882) 
1 1 


z (9) = 


Weighted mean: xw = 


k?—1 
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(0.4632) 


[6] (7) [8] 19] 


ai-wi/t 
(1—wi / Zwi)* Wsn—t 
= (1—(7))* | = (81/(11-—1) 


(xi — Xe)? 
= {5}? 


wi/ilwi 
14] /= 14) 


~~ 0.151321 6. 0. 
0.009025 
0.207025 


0.991514 
0.874012 
0.982549 
0.650789 
0.743366 
0.823785 


0.776161 
0.024649 
0.052441 
0.081225 


0.137813 
0.092374 


= 19] = 


0.247 
(134.70) (.081225) = 226.6473 





Conclusions 


In Table V is a summary of the specifications com- 
puted in this analysis and the theoretical specifications 
specified by design and/or theoretical studies. Several 
discrepancies may be noted between theoretical specifi- 
cations and the specifications computed. 


TABLE V—Comparison of Theoretical and Computed Specifications 


Nominal Values Tolerances 


Theoretical Computed Theoretical Computed 


0.0 0.636" 1 
10.0 10.152 1.2 
20.0 19.792 2 1 
300 29 864 1 1.2 

39 800 I 
49.420 5 
59.432° 
69.016° 
80.980° 
91.128° 
100 404* 
110.476* 


120.0 120.532*° 


*Values are significantly different from theoretical values 


1. Bartlett’s test has indicated differences between 
the tolerances which were theoretically to have com- 
mon tolerances for different nominal values and those 
which were computed from production test results to 
have common tolerances. For example, the tolerance 
for nominal values of 30.0 and 110.0 was to have a com- 
mon value of 1.1; but according to Bartlett’s test, the 
nominal values of 10.0, 30.0, 40.0, 100.0, 110.0 and 120.0 


had a common tolerance of 1.2 


2. According to the chi-square test for a comparison 
of observed and theoretical tolerances, six of the 13 
computed tolerance values were significantly different 
from the theoretical tolerances 


3. By means of the analysis of variance for hetero- 
geneous variance, the conclusion is that the 13 mean 
errors are not distributed in a random manner around 


a central mean value 


4. Testing the differences between the computed and 
theoretical nominal values, one finds that eight out of 
13 of the computed nominal values are significantly 
different from the theoretical nominal value. 


From the statistician’s point of view, the computed 
specifications would be a better guarantee for the qual- 
ity of any product. Presumably many of the departures 
from theoretical specifications could be attributed to as- 
signable causes of variation in the design or production 
of the equipment, and further studies and corrective 
actions would alleviate the departures from theoretical 
specifications 


At this point, however, it may be well to consider the 
statistician’s role in the quality evaluation for a prod- 
uct. The statistician serves in a capacity akin to that of 
a counsel for defense in a trial. He may serve well to 
uphold the logic and theory behind his analysis, but a 
verdict as to the usefulness and practicality of any sta- 
tistical analysis must rest in the hands of the jury; the 
jury in this case is the personnel in the various depart- 
ments of engineering, management, and production. 
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P-1-5—The Optical Comparator Di- 
vision of Jones & Lamson Machine 
Company, announces the introduction 
of a new 5 magnification lens system 
with a 6 inch aperture, free from meas- 
urable distortion. The new J & L lens 
is especially useful in applications which 
require the precise measurement of 
large areas. It permits great latitude of 
use, due to its extremely sharp defi- 
nition and freedom from distortion. It 
is easily installed in all Jones & Lamson 
Comparators that are equipped for five 
magnifications. Detailed information is 
available from the field representative 
or through the Industrial Quality Con- 
trol “Product Education Service,” page 
37, this issue. 
S sg 2 
P-11-8—A calibrated Sphere Gap As- 
sembly for precision high voltage meas- 
urements has just been added to the 
line of electrical measuring instruments 
manufactured by Associated Research, 
Inc. The model 8526 Sphere Gap As- 
sembly includes a sphere gap and 
current limiting resistors mounted on 
an insulating base. Spacing of the two 
6.25 cm. spheres is controlled by a 
micrometer adjustment calibrated in 
thousandths of an inch. Measurements 
accurate to plus or minus 3% may be 
made of d-c potentials and crests of 
a-c potentials at commercial power 
frequencies, up to 120,000 v. A current 
limiting resistor assembly is incor- 
porated to minimize sphere pitting and 
to suppress oscillation. 
x* * * 

P-11-9—The first of a line of environ- 
mental chambers, that will test products 
and materials while undergoing radia- 
tion exposure, has recently been de- 
veloped by Cincinnati Sub Zero Prod- 
ucts. The three cubic foot test chamber 
has an adjustable temperature range 
from + 180 degrees F. to -80 degrees 
F. Altitude can be controlled from sea 
level to 100,000 feet, in fifteen minutes 
time. A steam vapor generator provides 
up to 100% relative humidity in the 
chamber. The water supply reservoir 
is mounted directly on the unit so that, 
except for the electrical service, it is 
completely portable on four 6 inch 
casters. Radiation in the chamber is ac- 
complished by a 1 inch diameter non- 
metallic tube that penetrates through 
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the chamber and extends 6 inches on 
each side. A capsule of radioactive 
material is inserted in the tube for the 
test. The chamber can be used with or 
without the capsule in the tube. Other 
special accessories of the unit include 
program controllers for wet and dry 
bulb temperatures and absolute pres- 
sure. The chamber has interior illumi- 
nation, a special 2 inch entrance port, 
and an 8 inch by 8 inch Multipane frost- 
proof observation window. External 
dimensions are 66 inches high, 54 inches 
long, and 28 inches wide. Similar equip- 
ment with larger chamber capacities 
can be designed. 


x * * 


P-12-7—The new Sens-OAR-chrome is 
a compact, lightweight electronic color 
monitor and control unit, capable of dis- 
playing information revealing variations 
in hue (principal observed wavelength) 
and in intensity (at that wavelength) of 
light received from test samples. The 
instrument also provides control output 
of 0.25 watts or greater power, for con- 
trolling processes so as to assure that 
product will closely adhere to predeter- 
mined standards of color, both as to hue 
and saturation of pigment. The initial 
model (Model I B I) is intended prima- 
rily for analysis and control of light 
transmitted by liquids, sols, gels, or 
solid transparent or translucent objects 
Operation is relatively simple. It em- 
ploys the OAR system (Optical Auto- 
matic Ranging) which spreads received 
light into a spectral array in which each 
wavelength is brought to a different 
focus. A vibrating sensor, composed of 
a plurality of photo-sensitive elements 
continuously samples this array. The 
sensor’s current output provides posi- 
tive servo commands which move the 
optical system so that it always restores 
the focal point of the principal observed 
wavelength to the midpoint of the oscil- 
lating sensor’s travels. The servo move- 
ments effecting these adjustments of the 
optical system, are converted into vari- 
ations in an output current within a 
range of 40 volts. This current, dis- 
played on a_ voltmeter, sensitively 
indicates minute alterations of hue; and 
it is also available as a control current 
of at least 0.25 watts power for any 
processing controls required to restore 
predetermined color characteristics to 
product. Also, the electromotive output 
of the photo-cell system is indicative of 
the intensity of radiation received at the 
principal observed wavelength. Suit- 
ably amplified and displayed on another 
voltmeter with 40 volts range, this cur- 
rent reveals variations in pigment satu- 
ration. This control current, too, is 
available with at least 0.25 watts of 
power for any desired processing ad- 
justments to maintain predetermined 
color saturation or density in the prod- 
uct. Weight of the unit is 40 pounds 
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complete with light source. Size is 10 
by 12 by 30 inches. The entire instru- 
ment is enclosed in a metal case with 
carrying handle. Two meters are sup- 
plied, each displaying voltage variations 
over a 40 volt range. Sens-OAR- 
chrome’s normal response speed is 2 
seconds. This rate however, may be 
adjusted widely to match durations of 
processing cycles to be controlled. 
Where very speedy response is needed 
variations may be perceived visually on 
the trace of an oscilloscope on the hue 
output circuit—within 1/120th of 1 sec- 
ond. Stability when observing unchang- 
ing samples, is within 0.25 volts during 
hours of continuous operation. The 
basic photo-cell system has a pattern 
of color-sensitivity akin to that of the 
human eye, with marked additional 
responsiveness in the blue-green spec- 
tral area between 500 and 520 milli- 
microns wavelength. Supplemented by 
a suitable optical filter, Sens-OAR- 
chrome has provided on its hue output 
circuit voltage changes as large as 12 
volts, in response to shifts of less than 
12 millimicrons in the principal ob- 
served wavelength. 


P-1-7—A new Micro Hardness Tester, 
with a vertical capacity of 8 inches has 
been announced by the Torsion Balance 
Company. The Kentron Micro Hardness 
Tester applies dead weight loads from 
1 to 1000 grams. (Additional weights for 
applying heavier loads up to 10,000 
grams can be furnished as optional 
equipment.) Known as the Model AK 8, 
this equipment is basically a quality 
control instrument but has the same 
accuracy as the Model AK, which is a 
standard research instrument used in 
metallurgical laboratories. This new 8 
inch Micro Hardness Tester is especially 
designed to test unmounted parts so 
they can be returned to production or 
the stock bin. It can also be used to 
test mounted specimens, small parts, 
sheet metal, wire, etc. 
(Continued on page 24) 





Quality Cine ~ — the GOLD 


14th Annual ASQC Conven 


The Golden Gate Bridge, cable cars, 
and Chinatown help make Sean Fran- 
cisco a fabulous setting for the May 
24-26 convention of your American 
Society for Quality Control. 

The meeting will feature 46 speak- 
ers, six panel discussions, many ex- 
hibits, and an opening talk by the new 
president of the National Association 
of Manufacturers, Rudolph F. Bannow, 
Bridgeport Connecticut, industrialist. 


Immediately following the May 24- 


26 Convention, e Mid-Pacific Quelity 
Control Conference will be held in 
Honolulu (May 27-June 2). 

The Convention will be held at the 
Sheraton-Palace Hotel, a successor to 
the original Palece Hotel, which was 
destroyed by fire following the 1906 
earthquake. The heart of the hotel is 
its garden court. 

Reservations for the Convention 
and/or the Hawaiian Conference may 


be made now by contacting 
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ONE 
MAN 


BATTLE? 


Are you fighting for 
Quality all alone? 


Do your employees 
think that: 


QUALITY is a matter 
of inspection? 


QUALITY is important 
but not on their jobs? 


QUALITY is someone 
else’s responsibility? 


IF these are some of your 
plant problems then you will 
be vitally interested in the 
Elliott VISUAL QUALITY 


Program. 


ELLIOTT =o COMPANY, 
INC. 


Mount Vernon, New York 
(see opposite page >) 











(Continued from page 19) 
P-12-1—A low-cost leak standard for 
calibrating and checking operation of 
halogen-sensitive leak detectors is now 
available from General Electric. A small 
portable unit weighing about three 
pounds, it provides an adjustable refer- 
ence leak of known rate. In operation, 
it releases refrigerant gas through a tiny 
capillary tube at manually controlled 
rates—indicated on a circular dial— 
ranging up to about three ounces a year 
Use of the standard provides a reference 
against which the size of leaks may be 
accurately determined. Users may now 
establish leak rate specifications and 
realize savings by repairing only those 
leaks large enough to cause malfunction 
of their equipment. In addition, the leak 
detector sensitive elements are often re- 
placed before they are expended, for 
lack of an accurate reference against 
which to test them. Periodic checks us- 
ing the leak standard will prevent dis- 
carding elements until they have 
reached the end of their useful life. The 
device which requires no power supply, 
is suitable for calibrating leak detectors 
used for locating leaks of R-12, R-22 or 
R-114 refrigerants. It contains sufficient 
gas for more than a year of normal use 
and can be refilled by the user at a cost 
of less than fifty cents. The leak stand- 
ard is intended for use with Types H, 
H-1, H-2, H-3, H-5, H-6 leak detectors. 

* om * 

P-1-12—A new type of precision granite 
surface plate, designed for rapid three- 
dimensional checking is now available 
from the Herman Stone Company. This 
line of surface plates will speed up 
checking operations by providing ac- 
curate angles that allow two or three 
sides of a precision part to be checked 
simultaneously. Inside square plates 
may be produced with one or two ver- 
tical sides. All angles formed by the 
sides and the base are held to an ac- 
curacy of 90 degrees + 3 seconds. These 
plates are manufactured of quartz 
granite to assure long life and dimen- 
sional stability. 

* * * 
P-12-3—Their new Model T207 Mich- 
rom Bridge (Bonding Meter) has just 
been announced by Avtron Manufactur- 
ing, Inc. Designed to provide a safe 
method of measuring low resistances in 
“hazard” areas, the T207 gives precision 
measurements on and around aircraft, 
fuel tanks, and fuel cells with no dan- 
ger of explosion. Range of 1 micro-ohm 
to 1 ohm, or 1 million to 1, makes the 
unit extremely versatile for measuring 
grounds, bonds, and connection resist- 
ances. The Model T207 is a self-con- 
tained a-c resistance bridge; all operat- 
ing power comes from a battery pack of 
flashlight cells. Maximum voltage that 
can be obtained outside the case is less 
than .055 volts a-c. The power supply 
reduces the voltage so low on any cur- 
rent coming through the leads or probes 
that ignition of flammable gases or fluids 
is impossible. The unit has a vapor- 
tight housing, with all joints sealed and 
gasketed to prevent ignition of gases or 
liquids. 


P-1-3—A Hydroion Meter designed for 
conveniently measuring the specific 
conductance of a solution in locations 
where electric power is not available is 
now being marketed. Easy to handle 
and read, this portable conductivity 
tester is particularly suitable for testing 
liquids in refineries, oil drilling oper- 
ations, chemical processing laboratories, 
electronic, aircraft and plating firms, or 
wherever the need exists for quick and 
accurate temporary measurements. The 
Carma 72734 Meter is battery operated 
and reads PPM in saline or other solu- 
tions. It has a temperature compensat- 
ing adjustment and selector to read 
either directly or PPM x 10. Lower cost 
plug-in AC instruments reading Micro- 
Mohs and PPM simultaneously are also 
available. Meter ranges are from 0 to 
100,000 PPM witih increments down tc 
0.5 PPM. Weight is 1% lbs. Price is 
$130.00. 
~x~ * * 

P-1-9—A new instrument designed to 
meet specific autocollimation require- 
ments in product quality control work 
has been developed by Tinsley Labora- 
tories, Inc. The Tinsley Autocollimator 
is designed to replace expensive align- 
ment telescopes in those applications 
where the telescope is being used pri- 
marily for autocollimation. The new 
autocollimator is priced considerably 
less, but performs dependably and ac- 
curately. The Tinsley Autocollimator 
features an interchangeable light source 
and eyepiece for viewing from end or 
side. It permits comfortable viewing 
even for those who wear eyeglasses. 
Designed to fit standard fixtures, the 
barrel diameter is held to the tolerance 
of the standard diameter for optical 
tooling, NAS 900 standard 2.2498/2.2493. 
The autocollimator is compact and light 
weight with an overall length of 14% 
inches when the lamp is in the line of 
sight position. It is constructed of cor- 
rosive-resistant material and is capable 
of reading precise angles to 10 seconds. 
It has a power of 20 and a total useful 
field of 4 degrees. Lenses are coated for 
lew reflection. Its standard reticle has a 
5mm 0.02 line spacing with bright line 
cross target. Tinsley also manufactures 
custom reticles. 


INDUSTRIAL QUALITY CONTROL 





P-12-6—An electronic instrument, 
about the size of a machinist’s toolbox 
but with the ability to make highly 
accurate spot checks of small parts dur- 
ing production runs has been announced 
by RCA. The RCA Limit Signaling 
Comparator operates on radio frequency 
and gives instantaneous response. The 
instrument is ideal for checking mate- 
rials as they are received from a sup- 
plier, spot checking during production 
runs, or post process gaging. The RCA 
Comparator consists of a master con- 
trol, the necessary electronic circuits 
and a power supply. The gage head can 
be adjusted so that the desired size of 
the part under examination is indicated 
on the meter as the acceptable standard. 
Nine different gage heads are available, 
permitting direct readings ranging from 
.000050 inches to .001 inches per dimen- 
sion. The unit can be installed in a 
fixed position or carried from job to 
job. A standard RCA air electronic kit 
makes possible use of the air-gaging 
method. High, low and acceptable limit 
lights on the meter panel reduce oper- 
ator fatigue and increase the accuracy 
of high speed gaging. 

- & 2 
P-1-1—ACS Tapes, Inc. has expanded 
its line of self-sticking tapes to include 
plant layout symbols, newspaper and 
advertising border tapes, special ref- 
erence design, etc. all pre-printed on 
tape. To further assist the engineer, 
draftsman, artist, layout man, statis- 
tician, etc., ACS Tapes is introducing a 
selection of 15 colored, matte surface 
tapes that are completely non-reflecting 
and may be written on with pen, pencil, 
or most any standard marking device. 
These new tapes are available in seven 
ACS standard widths: %e inch, 4¢ inch, 
\% inch, % inch, % inch, % inch, and 1 
inch. They may be purchased from the 
local ACS dealer. The manufacturer 
will supply further information and free 
samples. 

ee ff @ 
P-1-2—A new method of inspecting and 
recording gage block accuracies has 
been developed for Webber Gage Com- 
pany, Cleveland, Ohio. The new method, 
which incorporates specially designed 
electronic equipment, eliminates human 
error in the calibration of gage blocks. 
It also speeds up gage block inspection 
service so that blocks sent in for inspec- 
tion can be returned to owners in a very 
short time. The new electronic equip- 
ment automatically records gage block 
sizes on a special certificate form. It 
shows deviation from marked size of 
each block to the 6th decimal place, and 
“flags” any blocks which are worn 
enough to require replacement in ac- 
cordance with Federal Specifications. 
The equipment consists of a high pre- 
cision electronic comparator which 
measures gage blocks to an accuracy of 
one millionth of the new International 
Inch; and a digital voltmeter, which 
shows gage block size visually, and au- 
tomatically sends impulses to an electric 
typewriter. The typewriter then auto- 
matically records correct sizes on the 
Webber Certificate. 
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EMPLOYEE COCPERATION on Quality 
begins with adequate exposure of the 
problem. 


EMPLOYEE RESPONSE, however, can 
range from passive resistance to en- 
thusiastic participation. And the stakes 
are high! 


IT MAKES SENSE then to use all the 
known power and persuasion of in- 
plant advertising to move minds in the 
right direction. 


. SECURE COOPERATION! 
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THE ELLIOTT VISUAL QUALITY Program 
can be of real assistance. Through 
daily employee contacts at the work 
level it delivers and redelivers your 
messages. 

ITS MOTIVATING INFLUENCE will be 
felt throughout the plant and partic- 
ularly in problem areas. 

ROUND THE CLOCK support for your 
Quality objectives could begin with 
your request for more detailed infor- 
mation on the coupon below. 


Elliott Service Company, Inc., Mount Vernon, New York 
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Elliott Service Company, Inc. 
Department 2 
Mount Vernon, N. Y. 


Please provide me, without ob- 
ligation, further information end 
multicolor samples ef your 
Visual Quality Program. City 


Zone State 
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P-1-10—The Mahr Gage Company, Inc 
is introducing a Dial Thread Plug Gage 
which will speed up the inspection of 
internal threads and will perform the 
GO and NO GO inspection in one op- 
eration This measuring instrument 
employs three measuring jaws one of 
which is retractable between the other 
two. In this way the jaws can be in- 
serted into the thread to be checked 
without any threading in and out. The 
measuring jaws expand under spring 
action and engage the thread along its 
entire length. The two fixed lower jaws 
center the instrument in the threaded 
bore, whereas the upper movable jaw 
transfers its movement to the indicator 
After setting the indicator to zero with 
a ring gage the instrument is inserted 
and the measurement of the female 
thread may be read immediately on the 
dial and its tolerance position noted 
The measuring segments are easily and 
quickly interchangeable. One set of 
three measuring segments is required 
for each type and thread size. There is 
little wear on the segments during the 
measuring process Four sizes cover a 
range from 0.080 inches to 4.800 inches 
- * * 
P-1-8—RCA is now offering a complete 
line of standard electronic modules 
which can be easily assembled into semi 
or completely automatic high speed in- 
spection systems for simple or complex 
dimensional measurements. The 
modules are suitable for various appli- 
cations such as automatic hardness 
testing, self-compensating grinder con- 
trols, valve and spring testing, as well 
as in the inspection of ball and roller 
bearings, piston and piston pins, and 
crankshafts. Systems built with these 
modules offer high repeatability, re- 
liability, flexibility, immediate response 
and accuracies in the millionths. There 
are five basic units. (1) the AGMC 
master gage control, which includes a 
gage head, is the primary building block 
of the system. It transforms the elec- 
trical changes caused by the displace- 
ment of the gage tip into a directly 
usable signal requiring no amplification 
(2) The ATM Thyratron Unit is the 
electronic switch which provides a di- 
rectly usable limit signal. (3) The APS 
Power Supply is a standard unit, only 
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one of which is required with up to five 
thyratrons. (4) The DC-7 Difference 
Computer subtracts measurements from 
two AGMC units and provides a reject 
signal. It is used for calculating taper, 
parallelism, squareness and similar di- 
mensional characteristics. (5) The SC-7 
Sum Computer adds the signals from 
two AGMC units and is used to calcu- 
late overall dimensions determined by 
the individual measurement of two seg- 
ments of the overall dimension. These 
building block units can be used in a 
number of different combinations to 
solve most complex measurement prob- 
lems, as well as to actuate segregating, 
marking and stamping devices. They 
can be supplied individually, complete 
with connector plugs for mounting in 
the customer’s cabinet or as a com- 
pletely integrated system including a 
wiring harness and cabinet. A selection 
of nine gage heads with sensitivities 
that provide full scale readings of 0.005 
inches to 0.020 inches are available with 
the AGMC unit. 
~*~ * * 
P-12-2—Announcement has been made 
of the availability of the new Rotary 
Proficorder, a mechanical electronic in- 
strument for research, experiment and 
production. It provides a permanent, 
magnified chart record of the shape, 
height and spacing of all surface irreg- 
ularities including pits, flaws, waves, 
roundness, waviness, roughness and to- 
tal profiles. The Rotary Proficorder con- 
sists of three basic units: Tracer, Pilotor 
and Amplicorder. The Tracer is a dif- 
ferential transformer type transducer 
that transforms the physical displace- 
ments of the stylus into electrical 
charges which are fed into the Ampli- 
corder and translated on to graph paper 
for study and permanent record keep- 
ing. A diamond stylus of suitably small 
tip radius rides lightly on the work be- 
ing measured. Tracing range on O.D.’s 
is from M%e inch to 8 inches. On LD.’s 
from % inch to 8 inches. The Pilotor 
supports the Tracer and Tracer Adaptor 
It also provides the circular tracing mo- 
tion required to measure around sur- 
faces of rotation. The height adjustment 
of the Pilotor is 6 inches. Its reference 
surface is a precision spindle with ac- 
curacy to .000003 inch. The Amplicorder 
contains the electronic system and the 
chart recorder. It also provides a mount- 
ing space for the pilotor 
x* * * 

P-12-8—A high energy microwave 
linear accelerator, developed by High 
Voltage Engineering Corporation, gen- 
erates intense x-ray outputs for deep- 
penetrating radiography. Available in 
two models, rated at 8 and 15 million 
electron volts, the new LR series per- 
mits precise radiographic examination 
of thick sections of steel, complex 
electromechanical assemblies, or solid 
rocket propellants at speeds ten times 
faster than conventional equipment. The 
High Voltage Model LR-8 accelerator 
offers a dual x-ray output of 6000 
r/minute from a 5 mm focal spot and, 
for greater precision, 1500 r/minute 
from a 1 mm focal spot, with intensities 


measured at a 1 meter distance from 
the source. Electron energies are con- 
tinuously variable from 2-8 Mev. At 
the maximum, the intense x-ray output 
of the LR-8 permits shorter exposure 
times for thick sections by at least a 
factor of ten compared with other high 
energy radiographic means. The Model 
LR-15 offers an x-ray output of 3000 
r/minute at 1 meter distance from a 
1 mm focal spot. Its energy range is 
continuously variable from 3-15 Mev. 
It was developed after intensive study 
of the requirements of the rocket indus- 
try and is designed for radiographic 
inspection of solid fuels and other bulky 
materials. The compact design of the 
new machine permits a variety of 
mounting arrangements. They can be 
permanently installed by means of an 
overhead crane suspension mount or 
can be iruck-mounted to provide the 
greatest flexibility at the point of use 
Price of either machine is approxi- 
mately $150,000 plus mounting. 
. * a 
P-12-4—An accelerometer sensitivity 
standardizer called the Dial-A-Gain 
converts all accelerometer sensitivities 
to a convenient 1 Volt/g, allowing direct 
reading of acceleration on any VTVM 
The Dial-A-Gain includes a cathode 
follower input and a precision amplifier 
with a continuously variable gain con- 
trol dial, calibrated directly in accelero- 
meter sensitivities. The Dial-A-Gain 
eliminates external cathode followers 
normally used and is available with sin- 
gle or multiple inputs. 
x * * 


P-1-4—A table size Dead Weight Beam 
Torque Tester for rapidly checking cali- 
bration of various torque tools ranging 
from 3 inch-ounces to 150 foot-pounds 
has been put on the market by Apco 
Mossberg Company. The tester utilizes 
the most efficient method of testing 
torque—dead weight. Compact and ver- 
satile, the tool is used for testing cali- 
bration of torque screwdrivers and 
wrenches, including the deflecting beam 
type torque wrench, rigid frame type, 
T-handle and micro-set types, and other 
torque tools and devices. Friction in the 
unit is virtually eliminated through the 
use of ball bearing pillow blocks 
Weighing only 5% lbs. and with two 
holes in the base for mounting on test- 
ing bench, the Dead Weight Beam 
Torque Tester is a balanced unit for 
delivering accurate torque readings nec- 
essary for recalibration of torque tools. 
The aluminum, chrome-plated balanc- 
ing beam is 24 inches long, pivoted at 
the center, and graduated in increments 
of 1 inch. Removable square adapter fits 
tools with ™% inch or % inch drives 
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P-1-6—A convenient, easy-to-use oscil- 
loscope camera which records full-sized 
oscilloscope patterns without distortion 
on Polaroid Land film is now available 
from Hewlett-Packard Company. The 
camera, Model 196A, uses a standard 
camera bellows to eliminate light leak- 
age. Its object to image size ratio is 1 to 
0.9 to show a full 10 cm graticule width 
Lens adjustments may be made without 
removing the camera from the scope 
Model 196A simplifies multiple exposure 
procedures since a convenient knob 
moves the lens through 11 detented 
positions while the camera back remains 
fixed. The stationary camera back also 
simplifies tab pulling. The new camera 
is rugged, compact and weighs only 9 
lbs. It is equipped with a special “quick- 
lock” tab for easy, one-hand mounting 
on the scope. While making an ex- 
posure, the operator can observe the 
pattern with both eyes. The Model 
196A Oscilloscope Camera is priced at 
$425.00 
* * * 
P-12-5—A new fixture for rapid testing 
of torsion springs features interchange- 
able arbors and 360° protractor. Addi- 
tional arbors to fit special springs can 
be obtained. This tester embodies a 
torque wrench as a sensing element, 
allowing various ranges from inch- 
grams up to 100 inch pounds. The basic 
unit can also be used for direct torque 
testing without modification. The unit 
is adaptable to the testing and setting 
of small torque screw drivers. Most 
laboratory and line testing can be done 
without mounting the fixture to a bench 
ee fF @ 

P-1-11—More than 500 tests for par- 
ticulate contamination of oils, fuels, 
water, cleaning fluids and other liquids 
can be carried out with the contents of 
a new kit developed by the Millipore 
Filter Corp. The Contamination 
Analysis Kit contains everything needed 
to conduct the filtrations of liquid 
samples and to prepare the Millipore 
filter for subsequent examination with 
existing laboratory microscopy facilities 
Particles screened from fluids lie direct- 
on the surface of the Millipore filter 
where they may be easily examined or 
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counted. The Kit includes apparatus 
such as a filter holder, vacuum flask, 
vacuum pump and petri dishes; grid- 
marked Millipore filters; and 144 2 inch 
by 3 inch microscope slides. Particle 
size distribution analysis with the 
Millipore filter forms the basis of many 
industrial and military standards for 
fluid cleanliness such as the S.A.E. pro- 
posed ARP-598 Procedure for the De- 
termination of Particulate Contamina- 
tion of Hydraulic Fluids by the Particle 
Count Method; and the A.S.T.M. Pro- 
posed Method of Test for the Determi- 
nation of Particulate Matter in Hydro- 
carbons. The contamination Analysis 
Kit may be used for a variety of other 
analytical determinations such as filter- 
ability measurements on specific fluids 
gravimetric analysis, radichemical anal- 
ysis, colorimetric testing and micro- 
chemical analyses. 
x * * 

P-12-9—The Model 8516 Pilotal Ohm- 
meter just introduced by Associated 
Research, Inc. provides precision auto- 
matic production testing of components 
and assemblies within preset resistance 
ranges. This precision automatic limits 
bridge indicates on pilot lamps whether 
resistance is less than, within, or greate 
than the predetermined limit. The 
standard model 8516 covers a range of 
3.75 to 4.00 ohms. It may be supplied to 
cover any desired limits between re- 
sistance ranges of 0.1 and 1 million 
ohms or higher. Accuracy on the stand- 
ard instrument is better than 0.05 ohms 
Operation requires only connection to 
The red 


resistance 1S 


leads of the item being tested 
pilot light glows if the 
below the lower limit, the green lamp 
glows if the resistance is within limits, 
and the amber light indicates resistance 
above the upper limit. These indicators 
may be used to control external mechan- 
ical rejection circuits for fully auto- 
mated production testing. The Model 
8516 operates from 115 v, 50-60 c line 
and has very low voltage at test termi- 
nals for operator safety. Built in cali- 
bration controls allow accurate and con- 
venient checking of high and low resist- 
ance limits 
~x~ * * 

P-12-10—A vacuum gage of new de- 
sign the “Open End McLeod Gauge”, 
eliminating capillary contamination and 
providing easier, more accurate read- 
ings, has been developed and introduced 
by the Manostat Corporation. The new 
gauge does away with the closed end 
capillary, thereby eliminating contami- 
nation. It dispenses with the compari- 
son capillary and its possibility of com- 
pounded error in measurement. One 
direct reading manometer replaces the 
former two tubes, while a rubber “O” 
ring vacuum sealed piston operating in 
a precision bore tube allows micro- 
metric adjustment of the mercury me- 
niscus. The gas tight piston can be 
raised by a sliding action which in 
turn raises the mercury level in the 
reservoir. As the mercury level passes 
the connecting tube, it traps a given 
amount of gas from the system and 
compresses it into the bulb between two 


mercury columns. At this point, the 
threads of the piston knob engage and 
the mercury meniscus can be micro- 
metrically adjusted to the ring marking 
the exact volume of compression. The 
mercury meniscus in the calibrated 
manometer tube then reads the absolute 
pressure of the gas in the system 
. * * 

P-12-11—A portable, compact and easy- 
to-adjust dial indicating gage, complete 
with .0005 inches indicator for checking 
internal grooves has been announced by 
Boice Gages, Inc. The unit which may 
readily be operated by unskilled per- 
sonnel, is well suited for patrol inspec- 
tion, at-the-machine checking, or with 
a comparator stand may be employed 
for bench inspection. The Boice Groove 
Gage has a range of .750 minimum to 3 
inches maximum diameter, a % inch 
maximum groove depth and 3/32 mini- 
mum groove width. 


New Literature Available 


The Department of the Air Force has 
just published a “Table of Probabilities 
for use in Exploratory Sampling.” The 
table presents the probabilities that a 
particular sample will contain one or 
more items with a designated charac- 
teristic if the sample is drawn at ran- 
dom from a universe which contains a 
specified number of items with this 
characteristic 

It is arranged in 47 convenient uni- 
verse sizes ranging from 100 to 200,000 
The increments are 100’s up to 1,000; 
200’s up to 3,000; 1000’s up to 15,000; 
5000’s up to 40,000; 10,000’s up to 100,- 
000, and 25,000’s up to 200,000. 

One universe size is presented per 
page with up to 56 selected sample sizes 
ranging from 5 to 2,000 items. For each 
universe and sample size combination, 
the number of “error items,” ranging 
from 1 to 2,000 is presented as appropri- 
ate. The probabilities are presented as 
percentages. 

The tables are quite 
number of applications, however, the 
two direct applications are these: for 
each specified universe size, the table 
gives the probabilities of finding at 
least one error item in a given sample 
size, for different values of the number 
of error items in the universe. Or if 
the number of error items in the uni- 
verse is fixed, it gives the probabilities 
of finding at least one error item in 
different sample sizes 

The Air Force plans to make the 
tables available shortly. Requests should 
be directed to: Major General W. P 
Farnsworth, AFAUD, Dept. of the Air 
Force, Washington 25, D. C. 

> ~~ * 


useful for a 


L-2-1—Radio Corporation of America is 
now offering a new brochure on its 
electronic gaging systems. A complete 
description of such systems and of 
each of the modules comprising them 
is given and typical applications are 
shown. 

‘ + °¢ 
L-2-2—Special emphasis has been 
placed on electronic equipment for in- 
dustry, with the new 1960 catalog just 
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veleased by Allied Radio Corporation. 
Allied’s new 528-page catalog includes 
232 pages in rotogravure and 4-color 
covers. It lists over 40,000 items, such 
as parts and equipment for industrial 
maintenance, research and production 
requirements 

a 
L-2-3—A booklet entitled Polyvariable 
Experimentation, a Powerful Statistical 
Tool for Experimentation and Control 
by F. E. Satterthwaite and Dorian 
Shainin is available to ASQC members 
from Statistical Engineering Institute, 8 
Fuller Road, Wellesley, Massachusetts 

cs ve. sae 
L-9-7—A revision of the 1957 Environ- 
mental Requirements Guide for Elec- 
tronic Component Parts, published by 
the Department of Defense for use by 
Armed Forces technologists, has just 
been released to the public through the 
Office of Technical Services, U. S. De- 
partment of Commerce. In addition to 
the R & D environmental design re- 
quirements for current and future elec- 
tronics planning, the guide also re- 
views appropriate test procedures. In- 
formation presented in the original 
guide, published in 1957, is brought up 
to date 

> > . 

L-12-1—The Santa Barbara Division, 
Curtiss-Wright Corp., has issued an 
illustrated catalog sheet describing in 
detail the features and general specifi- 
cations of “Demon”, Curtiss-Wright’'s 
new universal digital automatic check- 
out equipment. The equipment, when 
used with appropriate signal sources, 
can handle a wide variety of checkout 
problems of varying degree and com- 
plexity 

. £ 
L-12-2—A four-page folder which de- 
scribes the Barden SmoothRator, an 
electronic tester that predicts perform- 
ance qualities of oil-lubricated precision 
ball bearings up to 1 inch O.D., is avail- 
able from The Barden Corporation. By 
revealing vibrational characteristics of 
bearings, the SmoothRator detects per- 
formance aspects not measurable by 
other types of testers. 

* ¢ 
L-12-3—Industrial Nucleonics’ new bul- 
letin “Accuray on-Stream Instrumenta- 
tion No. PI-959 is a twelve page 
brochure containing information on all 
process industry measurement and con- 
trol equipment manufactured by this 
company. 

ee 
L-12-4—A one-page brochure now 
available, discusses the additions to the 
SIE line. It includes photographs of 
and specifications for the model R-3 
transistorized voltmeter, model N-1 
transistorized signal generator, model 
T-1 vibration meter, model R-2 vacu- 
um-tube voltmeter, ARP audio response 
plotter, model D-3C DC amplifier, and 
model K-1 microsource. 

a. & » 
L-1-1—Dressen-Barnes Corp. has pre- 
pared a four-page report covering a 
step by step procedure with appropriate 
illustrations, designed to improve the 
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quality of solder joints. Several years 
in the making, this procedure is the one 
used by Dressen-Barnes’ production 
and quality control departments to in- 
crease the reliability of electronic cir- 
cuitry. Various types of solder joints 
are shown with detailed instructions 
for proper solder of the many common 
joints encountered in electronic cir- 
cuitry. 

* . > 
L-1-2—The Society for Nondestructive 
Testing has announced the completion 
of the Nondestructive Testing Hand- 
book. This, the first nondestructive test- 
ing handbook, has been prepared under 
the auspices of the Society Editor, 
Robert C. McMaster with an Editorial 
Board of 106 contributing and consult- 
ing editors. They have in two volumes 
covered the principles and background 
of twenty-four various methods. These 
volumes will be practical handbooks 
for research and engineering groups, 
manufacturing and quality control per- 
sonnel as well as those working in 
industrial maintenance fields. 

* ¢ 
L-1-3—A new four-page three color 
brochure, illustrating representative 
groupings of the complete line of Slo- 
comb micrometers is available from the 
manufacturer. Pricing information is 
provided on a separate insert sheet. 
Examples of standard micrometer cali- 
pers ranging from 1 inch through 60 
inches are shown along with illustra- 
tions of many “special” micrometers, 
including the snap gage, air foil, sheet 
metal and others. 

. > * 


L-1-4—Technical Information Cor- 
poration announces the publication of a 
28-page book containing complete spec- 
ifications and prices of 152 signal gen- 
erators manufactured by 30 American 
and foreign companies. Specifications 
are arranged in tabular form using 
common headings. Instruments are ar- 
ranged according to upper frequency 
range and run from 70 kc to 40 kmc. In 
addition, all instruments are indexed by 
manufacturer and function. Copies are 
available at $2.00 


. > . 


L-1-5—The new M-S-A Process Re- 
fractometer, designed for measurement 
and control of liquid organic and in- 
organic streams, is described in a 
bulletin just issued by Mine Safety Ap- 
pliances Company, Pittsburgh. The 
illustrated release provides complete 
details on application of the Refracto- 
meter to a variety of industrial prob- 
lems, including the control of either 
stream or batch processes, the measure- 
ment and control of product quality, 
and other applications requiring rapid, 
accurate analysis. 
. . * 

L-1-6—A new descriptive folder from 
Industrial Gauges, Daystrom, Inc. de- 
tails equipment and operating prin- 
ciples of a new non-contact radiation- 
operated gauge which measures and 
records width of hot strip traveling at 
speeds as fast as 2,000 feet per minute. 


L-1-8—A new twenty-tour page, two- 
color brochure entitled Gamma Radio- 
graphy, has just been published by The 
Budd Company’s Nuclear Systems Di- 
vision. Contents of the illustrated 
booklet include: gamma radiography— 
its background, applications, advant- 
ages, safety and definitions; Budd Nuc- 
lear Systems services, selection of 
sources and equipment for gamma 
radiography; methods of exposure— 
beam; internal and panoramic. The 
brochure also contains sections devoted 
to typical radiographs and what they 
show, a complete list and description 
of Budd radiography equipment and 
related radiography equipment and 
services. 
. + «¢ 


L-1-9—Bulletin GEZ-2939 describes op- 
erating principles, features and appli- 
cation data of the new high accuracy 
detector for locating leaks in vacuum 
and pressure systems now being manu- 
factured by General Electric. It in- 
cludes discussion of the maintenance 
features, installation and consultation 
services, and optional accessories. 
. . . 


L-1-10—Now available is a 96 page 
Scherr Tumiso “Precision Measuring 
Tools and Instruments” Guide and 
Catalog. This catalog features a com- 
plete line of Scheer Measuring Tools 
and Toolroom Specialties, Optical 
Measuring Equipment, Gear Hobbing 
and Gear Testing Machinery as well as 
Tumico Precision Measuring Instru- 
ments. 
. . 


L-1-11—A universally applicable guide 
for the recruiting of engineering college 
graduates has just been published by 
the American Society of Engineering 
Education. 

“It is in the best interest of students, 
colleges, and employers alike that the 
selection of careers be made in an ob- 
jective atmosphere and complete un- 
derstanding of all facts,” according to 
the ASEE guide. The eight-page leaflet 
lists in detail recommended practices 
and procedures by employers, colleges, 
and students to assure that these ends 
will be achieved. 

This is the second revision of the 
original “code,” first published in 1949; 
the current revision is entitled “Re- 
cruiting Practices and Procedures— 
1959.” 

W. W. Burton, employment manager 
of the Minnesota Mining and Manufac- 
turing Company and chairman of the 
ASEE Committee on Ethics which was 
responsible for the publication, says, 
“This is a combination of the best 
thinking of representatives from both 
industry and education and represents 
the highest standards of ethical proce- 
dures yet developed. In its preparation 
industry and education have had equal 
voices. 

Copies may be obtained from ASEE 
at the University of Illinois, Urbana, 
for 10 cents each, 25 for $1.00, $3.00 per 
100. 


INDUSTRIAL QUALITY CONTROL 





section briefs 


ALBANY ... Charles A. Bicking, Carborundum Co., Niagara 
Falls, N. Y., spoke on ‘‘QC in the Chemical Industry,’’ at the 
meeting Dec. 10. Preceding this talk, Mike Moscinski con- 
ducted a tour of the Watervliet Arsenal. After the tour QC 
methods employed by the arsenal were discussed. 
ALBUQUERQUE ... To stimulate interest in section affairs 
and in the theory and application of statistical QC, the sec- 
tion is sponsoring and urging section members to enter a 
paper writing contest on the subjects of constructive criti- 
cism of the local and national Society and the theory and 
specific unique examples of the application of statistical QC. 
The papers in each category will be separately judged by a 
special committee and winning papers will be submitted to 
Technometrics or Industrial Quality Control as appropriate. 
ALLENTOWN-BETHLEHEM ... On Dec. 9, 1959, at the 
Hotel Traylor, occurred an event that members and guests will 
not soon forget! This was the occasion of this section’s first 
Buzz Session. The topic discussed was ‘‘ How to Sell Quality 
Control.’’ Our keynote speaker was our own Bonnie Small, 
who did an exceptional job of setting the stage for the dis- 
cussions at the various tables which followed her short talk 
on the subject. Despite the many and varied opinions, one 
fact seemed universal—that the subject cannot be covered 
in one evening! We highly recommend the buzz session as a 
means of spreading the gospel of quality control. 
BALTIMORE ... The December meeting at the Baltimore 
Memorial Stadium, home of the Baltimore Colts’ football 
team, featured Michael J. O’Callaghan, operations analyst 
of the British American Oil Co., Toronto, Canada. He gave 
an enlightened talk to a captive audience on a new applica- 
tion of regression analysis. This application was in the area 
of budgetary control. Methods and accounting personnel in 
the audience gained some insight into the possible application 
of this scientific technique in their plant operations. 

Prior to the meeting the third of seven QC basic training 
sessions was given by D. Taylor, section secretary. He dis 
cussed confidence and tolerance limits. 

Frank Cullen, section chairman, plans to conduct a meeting 
on the reliability seminar, a renewed membership drive and 
a report on running an EVOP course in May 1960. This 
executive committee meeting is expected to provoke many 
interesting comments. 

BINGHAMTON .. . The section held its Fourth Annual 
Management Night banquet meeting. The event was pre- 
ceded by a cocktail party and social hour. Ninety-five mem- 
bers and guests were privileged to hear Leonard Seder, QC 
Consultant, Malden, Mass., speak on ‘‘The Span Plan for 
Process Capability.’’ The section was honored to have as 
guests some of the local industries’ ‘‘top level’’ managers. 
BIRMINGHAM ... The Birmingham section feels particu- 
larly fortunate in having William Golomski as the speaker 
for the meeting Mar. 18. Mr. Golomski will speak on opera- 
tions research. 

Howard College at Birmingham has scheduled a course in 
‘*Engineering Statistics and Quality Control.’’ Professor 
R. E. Wheeler, head of the department of mathematics and 
engineering, will be the instructor for the spring semester. 
BOSTON ... Our meeting Dec. 3, had one hitch—too many 
forgot to give George Mason their reservations, including 
this reporter, so we were crowded and delayed. The food 
was worth waiting for, though, and the food-for-thought, 
served by W. 8. Hertzmark, on ‘‘ Techniques of Product and 
Process Control,’’ was just what the crowd came for, appar- 
ently, from the many questions. 

Martin W. Rogers, RCA-Moorestown, N. J., was to be our 
section chairman this year. Duties of his new position took 
him away, however, and so it was quite easy for vice chair- 
man W. A. Donovan to convince ‘‘ Marty’ that the least he 
should do would be to give us a talk as one of the season’s 
speakers. 

The section has a committee working on the plan to 

charter a plane for the crowd planning to attend the annual 
convention in San Francisco. 
BUFFALO... A. Putnam, QC director, radio tubes division, 
Sylvania Electronics, Emporium, Pa., will speak on ‘‘QC in 
the Electronics Industry,’’ at the meeting Mar. 28, at the 
Red Coach Inn, Niagara Falls, N. Y. 


FEBRUARY, 1960 


CHARLESTON ... ‘‘Statistical Applications in a Chemical 
Company,’’ was the topic of a recent talk by Harry Smith, 
head of the department of mathematics and statistics, Proe 
ter and Gamble Co., Cincinnati, Ohio. 

This talk was especially suited to the membership of the 
Charleston section because of the heavy concentration of the 
chemical industry in the Kanawha Valley. He also discussed 
some of the problems met in selling statistical ideas to 
management, 

The Charleston section is proceeding with perhaps the most 
ambitious educational program ever offered by a local section. 
The first of six courses began this month. The series of six 
courses will extend through the next two years. Each course, 
consisting of a 2% hour class session meeting on ten consecu 
tive Wednesdays, will be offered in duplicate to facilitate 
scheduling. The six courses are: basic statistical QC, small 
sample statistics and tests of significance, two variable corre 
lation and regression analysis, analysis of variance and 
elementary design of experiments, multiple correlation and 
regression analysis, and advanced design of experiments. 
CHICAGO ... Wednesday, Mar. 16, the section will hold its 
6th general meeting at the Furniture Club of America. The 
afternoon session which begins at 4:30 p.m. (speaker and 
topic to be announced) will be followed by a social hour and 
dinner. 

We will be honored by a visit from our national president, 
C. E, Fisher, who will address the group on ‘‘ Professional 
Development in ASQC,’’ 

The Chicago section extends its invitation to members of 
our neighboring sections to attend this meeting. We are sure 
that what our president will have to say about this all- 
important subject will be of great interest. 

Dinner reservations can be made by contacting W. Ska- 
winski, Illinois Testing Lab., Ine., telephone WH 3-1331. 
CINCINNATI ... Robert M. Hofstead, assistant director of 
statistics, Bristol Laboratories, Syracuse, N. Y., spoke at the 
technical meeting Dec. 16. His subject was ‘‘ Application of 
Statistics in Pharmaeeutical Manufacture.’’ Mr. Hofstead 
presented examples of control of product with ¥ and R 
charts. A comprehensive discussion period followed the 
formal presentation. 

Dick Race, quality manager, U. 8. Playing Card Co., dis- 
cussed the ‘‘History of Playing Cards,’’ at the dinner held 
prior to the technical meeting. Also at the dinner meeting 
Bill Barker, District 8 representative, discussed some section 
and district activities. 

The symposium Feb. 29, ‘‘Statistical Methods in the Chem- 
ical Industry,’’ with the American Chemical Society, is 
expected to attract a good turnout of members and their 
guests from both Societies. Ralph A. Bradley, chairman, 
department of statistics, Florida State University, will dis- 
cuss ‘‘Survey the Areas of Application,’’ and Harry Smith 
Jr., Procter and Gamble Co., and a member of the Cincinnati 
section, will give ‘‘Some Specific Examples.’’ 
CLEVELAND .. Colston Warne, president, Consumers 
Union, and professor of Economics, Amherst College, spoke 
on ‘‘Quality Assurance for Home Products,’’ at the meeting 
Dee. 11. A large turn out of members and their wives learned 
how Consumers Union makes its tests to determine quality, 
the problems involved in the testing and other interesting 
side lights on many familiar products. 

The fall educational program ‘‘graduated’’ 28 members 

at the final session Dec. 14. Harry Wadsworth, education 
chairman, and Jim Oesterling, section chairman, gave di- 
plomas to all who finished the course in ‘‘ Fundamentals in 
Quality Control.’’ 
COLUMBUS . George A. Henderson, chief, reliability 
branch, research and development division, Army Rocket and 
Guided Missile Agency, addressed a joint meeting with 
ASME on reliability engineering at Battelle Memorial Insti- 
tute Dec. 10. Mr. Henderson presented some practical appli- 
cations of reliability along with discussing its importance to 
the National Guided Missile program. The question and 
answer period developed into an interesting and enlightening 
30 minutes on the different aspects of our missile program. 

On Dec. 15, the section held a joint meeting with the 
Institute of Industrial Engineers. Joseph Movshin addressed 
the group on ‘‘Control Charts in Industrial Engineering.’’ 
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The course in basie statistics at LaFayette Trade School 
ended Dec. 15, with 14 men completing the course. The sec 
tion presented certificates of achievement to the students on 
this occasion. Instructor was John Sisto, an IBM statistician 
LIMA ... The section held a special recognition and intro 
duction of new members at its December meeting at the 
Sylvania Electric Plant, Ottawa, Ohio 

“Three of the members are currently engag 
instructors in program. 

Harvey is teaching acceptance sampling Richard 
and Darrell Fultz are teaming up to present interme: lia 
statistical quality control 

The March meeting 
Bass visiting the section 
LOS ANGELES... During De ember, the Los Angeles see 
tion hosted a reception for Si Cellier, former ASQC president 
and recently retired from John-Mansville. More than 50 
attendees toasted his past and future efforts for ASQC, In 
eluded among the guests were Mr. and Mrs. Harry Romig 
Hoffman Electronics, Mr. and Mrs. Ray Crawford, Lockheed 
Aireraft Corp., Mr. and Mrs. Henry Matosoff, Cannon Elec 
tric and section chairman, and Hans Engle, plant manager, 
Lompoe plant, John-Mansvill 

Our December meeting was addressed by J. L. Coburn, 
Convair, Fort Worth, Tex. His topic was ‘‘The B-58 Re 
liability Program.’’ Mr history of 
Convair’s efforts in reliabilitv—-how reliability was started 


section 


the section’s edueational 


dinner meeting with Leon 


igain as speaker 


Coburn gave a brief 
where the company is now in their programming and efforts, 
and their prospects r future reliability efforts on the 58 
He also diseussed their vendor’s reliability programs and 
the vital role the ‘ lor’s efforts play in the overall re 
liability of the B-58 aircraft production 

During March, the tion through Ray ErSmenee, president 
of QRA, Ine.. will hold it econd annual Valley Workshop 
for the small contrac 
LOUISVILLE e< 1 De 5, our members made a most 
interesting tour of the Fal ; trewing Plant. The genial 
host and guide was Robert ank uring the beer and chiy 
refreshment period he cussed h plant’s QC problems 
with our grour 

The sectio han the Fall itv Brewing ¢ 
enjovable and info ative vis with them 

We hope to have a good turn out for the dinner meeting 
March 14, at Jimmy Lynn’ taurant. Donald Dunn, QC 
manager at o Lexington ‘y., IBM plant, will present 

‘Use of Pun 1 Cards 1 tatistical QC hoa 
METROPOLITAN . ee he section held another successful 
Conferenes Prineeton University Dee. 4-5 All of the 
speakers did an exeellent job and were well reeeived by 
This Conference wi o-sponsored by the American 
Statistical Association 

On Feb politan onference on Qualits 
Control will be held t el Statler. New York City 

On Mar. 23, the Metropolit: ser 
plant tour and dinner combinati The topic for the meeting 
at General Motors, iden, Ju % ‘Quality Cont 
in the Automotive Industry.’’ T i sadies Night. 
MINNESOTA ... 1 Feb , the se on will present its 
Ninth Annual All n' ndu linie fo duality Contro 
There will be : ‘ ot ecture and diseussions on 
liability, : l 
on inspection 

The reliabilits Sel . | rT resen i Vv Ben} 
Epstein of Wayne e and Stanford Unive ties. wl 
recognized by t ] 

Speaking o ( lity ontrol 1] r ephen Adan 
Wolverine Tubs Ji es . , ! t arry Albrecht 
Minneapolis or yell: Riles ham be MeCulloech Co 
Juel Enstad, General M James ears, Remingto 
Un fe ind » 

It Sy etion 
American 
Chicago rdnanes 
Honev well 
MID-HUDSON ... The section held a « hined meeting w 


various technica ocieties in the area instead of its regular 


ompany for the 


evervone 


tion will conduct another 


monthilv meeting «. 9 It was held at t Governor Clintor 
Hotel, Kingston, , with D. G executive man 
iger, industrial engineering division, IBM, Kingston, 

master of ceremonies, Guest speaker was C. Michael O’Gradvy 
He spoke " ‘Better Design and More Profits thr ugh Valuc 
Analysis.’’ Mr. Grady is currently management consultant, 
value servi re ‘ le« e Co ‘cheneetadyv, N. Y. In 


his 25 vears service with General Electric, he has worked in 


eost accounting es, ang 7 ories, wage rates, 
manutactu r eng ering an ) s present position 
he was value a t at V¢ rene leetriec Fort Wavne 
Met 
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The subject was a vital one and directly concerned all of 

those involved in engineering, manufacturing, procurement, 
finances and management. The use of value analysis tech- 
niques in various companies have shown dramatic cost savings 
and has recently received the active attention of the military, 
as shown by its recent inelusion into the Armed Services 
Procurement Regulations. 
MILWAUKEE... One of the finest meetings the Milwaukee 
section has ever experienced was held Nov. 12. Dignitaries 
present included Gene Fischer, ASQC president; Warren 
Pureell, executive director; J. Y. MeClure, Ellis Ott, and 
Les Eichelberger, national vice presidents; Mason Wescott, 
chairman, editorial board of Industrial Quality Control, and 
national directors Ervy Schoeninger, Bob Berg, and Shaw 
Goldthwait. Representing the national office, located in 
Milwaukee, were Bill Youngelaus, administrative secretary; 
Foster, IQC editor, and Jean Truettner, office man 
ager. A very special guest was Frank Nixon, vice president 
for quality, Rolls Royee, Ltd., Derbyshire, England. Mr. 
Nixon is also president of the European Organization for 
Quality Control. 

One hundred members and guests braved a snow storm to 
hear Gene Fischer give a sparkling introduction of Ellis Ott 
Ellis batted 1.000 pinch hitting for Val Feigenbaum, whose 
plane had taken him back to Indianapolis. The general 
topic, ‘‘ Total Quality Control,’’ was well received and a real 
thought provoker Prior to the regular meeting, 30 people 
attended the two training sessions, one on ‘‘¥® and R 
Charts,’’ the other on ‘‘ Design of Experiments.’ 

The annual Ladies Night meeting was held Dee. 14. A 
total of 26 members and 31 guests attended the evening’s 
festivities which included cocktails, buffet dinner, barber 
shop quartet singing, a travelog on the Hawaiian Islands 
and a very interesting talk by Art Benscoter, A. O. Smith, 
Kankakee, IL, on ‘‘ Quality Control As a Profession.’’ Mr. 
Benscoter’s talk is best summed up by the comment of one 
of the guests, ‘‘Quality control must really have something 


Ceorge 


as a profession if a man who has been in it as long as the 
speaker can still be so enthusiastic.’’ 

The March meeting will consist of a day long, 7th Industrial 
Clinic. The Clinie will have four concurrent sessions of three 


iods each Fields to be covered tentatively inelud 
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racy independent of operator variations. 
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Solar energy conversion: Through recent 
advances in materials and electronics, we are 
on the threshold of a new era of energy utili- 
zation. By concentrating solar radiation into 
the cavity of a thermionic converter, electri- 





cal power is generated directly from sunlight 
without moving parts or circulating fluids 
This freedom from earthbound energy sources 











promises far-reaching applications in space 
exploration. Artist's concept shows the 
unfolding of a solar collector mirror with 
its central power package which would be 
attached to various types of space vehicles 
Lockheed design of thermionic converter 
operating model is shown at left. The water 
wheel depicts one of man’s earliest known 


forms of energy conversion. 


THERMIONICS 


EXPANDING THE FRONTIERS OF 
SPACE TECHNOLOGY 


The development of new techniques in energy conversion is typical of 
the broad diversification of work at Lockheed Missiles and Space Division. 
The Division possesses complete capability in more than 40 areas of 
science and technology — from concept to operation. Its programs provide 
a fascinating challenge to creative engineers and scientists. They include: 
celestial mechanics; computer research and development, electromagnetic 
wave propagation and radiation; electronics; the flight sciences; human 
engineering; magnetohydrodynamics; man in space; materials and 
processes; applied mathematics; operations research and analysis; 
ionic, nuclear and plasma propulsion and exotic fuels; sonics; space 
communications; space medicine; space navigation; and space physics. 


Engineers and Scientists — Such programs reach far into the future 
and deal with unknown and stimulating environments. It is a rewarding 
future with a company that has an outstanding record of progress and 
achievement. If you are experienced in any of the above areas, or in related 
work, we invite your inquiry. Please write: Research and Development 
Staff, Dept. B-23, 962 W. El Camino Real, Sunnyvale, California. U.S 
citizenship or existing Department of Defense clearance required 


Lochheed 
MISSILES AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM; the Air Force AGENA Satellite in 
the DISCOVERER Program; the MIDAS and SAMOS Satellites; Air Force X-7; 
and Army KINGFISHER 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MAPBIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA « ALAMOGORDO, NEW MEXICO « HAWAII 
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Jules Mehalek presents a door prize to Miss Mary Wolcott at the 
Philadelphia section Christmas social at the Germantown Cricket Club. 
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The programs ‘ this vear have been outstanding The combination of this excellent speaker, an ASQC vice 
Speakers have been J. ©. Farney, supervisor of physical president and one of the top QU administrators, coupled with 
testing, Aeroniea Manufacturing, Middletown, Ohio; Leon a very different and colorful meeting place, resulted in a 
Bass, General Eleetrie Co., ASQC junior past president; J. C. very fine membership turnout 
Sorenson, manager QC services section, Aeronica Manufac- The meeting Mar. 8, will be held at VPland’s Broadway 
turing; R. N. Johnson, chief chemist, the Kroger Co., Cinein Restaurant, Oakland, Calif (. KE. Fisher, Bell Telephone 
nati, Ohio, and John Gower, attorney from Dayton, Ohio. Laboratories and ASQC President, will speak on, ‘‘ Quality 

Future programs include dinner talks by H. J. Jacobson, Control, a Look Forward.’’ 

QC consultant, Indianapolis, Ind., and J. D. Wills, QC super SYRACUSE ... There will be no February meeting since 
intendent, Ford Motor Co., Indianapolis, Ind the Technical Society Couneil’s Engineering Symposium will 

The Richmond section is currently conducting a_ basic be held Feb. 27, at the Yates Hotel. Topies of interest to 
statistical QC training course. Thirty members enrolled in QC personnel will be ineluded in the program. Inquiries 
the class represent 14 industries in the Richmond area, D.C concerning the Symposium should be addressed to Howard 
Hayward, supervisor quality engineering, Aveo Corp., Rich MeGuire, General Eleetrie Co., Extension 272 
mond, is the instructor Frank Caplan Jr., Westinghouse Electrie Corp., Blairsville, 
ROCHESTER ... !t is not too early to remind you of the Pa., will speak on ‘‘ Quality Control in the Atomic Industry,’’ 
16th Annual QC Conference, to be held at the University of at the meeting 7 p. m., Mar. 22, at Turn Hall 
Rochester, Wednes v. pr. 2O. Mark this date! TENNESSEE ... The first in a series of ‘‘Something for 
ST. CHARLES... . ‘ Morrissey, Knowles Electronies, Evervone,’’ meetings was held at the Oak Terrace, Oak 
led a discussion during tl meeting Dee. 15, on ** Control of Ridge, Dee. 17 This series of meetings is designed to 
Opinion in Quality Control.’’ Panel members were George equaint persons from all area industries and firms with the 
Parsons, Burgess-Norton Mfg. Co., Bob Fischer, Ge role of statistical quality control as the Total Quality Fune 
Electric Co., and Ellis Elder, Admiral Corp Phe rrovides tion, as well as to present some of the more technical aspects 
trolled in jou of statistical QC. At each meeting, two or three short talks 


practical examples of how opinion was con 
present some of the several phases of statistical QC 


their business operations. The meeting 
Ho Inn., West Chicago, II) At the December meeting, we were honored with three 
seminar coneernes ‘ Standard 41 such presentations by section members. William H. Hall 
outlined p ip the spoke on ‘*The Need for Inspeetion Education in Small In 
new sampling plan, pointing out a yg and d dustries,’’ Roberta MeCutchen presented ‘‘A Simplified 
tages of variables s Linear Regression Method,’’ and Pete Littleton illustrated 
' dinner meeting of th ar very ‘ ‘Qual ty Control in a Hosiery Mill.’’ All members and 
b eve this w largely to the rts of ou guests enjoyed the fine lectures A social and discussion 
od followed the meeting 

rhe third such meeting will be held Mar, 10 
TOLEDO... The annual Christmas party was held Dee, 12 
Originally scheduled for the or Hotel, plans were altered 
when it was learned that the new Engineering Society build 
West Frankfort ng was available The change brought an enthusiastic re 
course statistical QC, sponse A large p on of the membership brought their 
ssful (3 tudents) that ives to help usher in the holiday season with appropriate 


they are ’ nn ani liate ¢ for the near 
future ans { pre itl g formulated te 

nto a full eth ‘ ime in the summer 

Presently _ ation : tudent chapter of the ASQ¢ 


at Washington \ itv. This University now requires one 





semester 0 gr or ies for all B. S. eandidates in | ° 
ee floes Technometrics 
SAN DIEGO... The January executi committes , 
vas held in tl f Walt Dibblee, 
A. C. McMaster, QC manager, Convair-Po . ewe < 
‘Project QC Test Planning,’’ at the December atin physical, chemical and engineering sciences 
The meeting Mar. 14 will be a ‘‘sell-out’’ 
vour tickets early! William C. Rust, presicd 
University, will deliver an inspiring and 


the journal of statistics for the 


Make it a part of YOUR technical library 


as an enthusiastic address on 


ce Pegg a: ser nanny Eger 6 alg Pace co-sponsored and published quarterly by 
SEATTLE ... Mel Renquist, chief technologist, Shell Oil ASQC and ASA 


Co., Anacortes, Wash., spoke at the meeting 
Benjamin Franklin Hotel, Seattle, Wash. He ( ’ 
problems in a petroleum refinery, giving the grou ook at Table of Contents, Vol 1, No. 3 

automatic controls and the establishment of check point Simplified Estimators for the Normal Distribution 
SOUTH TEXAS... The meeting Feb. 27 will b eld at é when Samples are Singly Censored or Truncated, 
Houston Engineering and Scientific Society at 7:30 p A. Clifford Cohen, Jr 


W. N. Smith, Dow Chemical Corp., will speak o1 esp Control Chart Tests Based on Geometric Moving 
Surfaces.’? The dinner meeting will be by ; rain Averages, S. W. Roberts 


ing session and social, The Measuring Process, John Mandel 
SAN ANTONIO... Durin one ¢ ‘ am, Factorial Experiments in Life Testing, Marvin Zelen 


the : ual oint meeting ) F yrogran 
eat aps . ) hel : an i} , The Use of LaGrange Multipliers with Response Sur 
lexas sections 4 aciG u 1 ve thir or i c faces, A. W. Umiand and W. N. Smith 

iw of this typ Thus far it has bee 
- gs x . : tay gag A Statistical Model for Evaluating the Reliability of 
hat speaker arrangements are made for eireuit tot f i Safety Systems for Plants Manufacturing Hazardous 
the Texas sections for the coming season. Prograt etings Products, Louis B. Kahn 


of this type are encouraged for other section 


oe SAAS, Sheath OF OUT ROCKIES CEARNERD BORIDES Shee HERE'S HOW TO ORDER YOUR SUBSCRIPTION 


management preferred the circuit tour ove 
basis. It is anticipated that through the joi ASQC members—$6.00 per year; non-members, libraries, etc.— 
sabaduiiad fen anch tanta Whe Gan. Kudonin santion witha i $8.00 per year (ASA members may subscribe through their 


other sections good luck with their tours. and suggests tha national office for $6.00 per year). 


lexas sections another season of top notch speakers will 


they investigate the Texas circuit tour 
The meeting Mar. 22 will be held at 8 p io + Send check or money order payable to TECHNOMETRICS, A 
Hotel. J. M. Wiesen, Sandia Corp., Sandia Bas wi Journal of Statistics for the Physical, Chemical, and Engi 
diseuss, ‘‘ Reliability vs Quality Control.’’ neering Sciences, Box 587, Benjamin Franklin Station, Wash 
SAN FRANCISCO... J. Y. McClure, Convair Division, Gen ington 4, D 
eral Dynamics Corp, spoke on ‘*Quality Control’s Task in WHY NOT SEND YOURS IN TODAY? 
Weapon System Management, at the December meeting in 
the Nikko Sukijaki Restaurant in San Francisco. 
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| Dee. 10 at the Worcester 
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Che various problems 
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in producing vinyl sheet- 
rt discussion period was 


Freeman, General Electrie Co., New York 
Quality 0 ’ Mr. Freeman has an 
talk as he is a member of the 

General Eleetric. He spends much 
consulting work in the quality cost 
The subject will cover what con 
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Canadian General Electri« 
ellent job on delivering the 
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national Lat poke to 44 of us meeting Dee. 8. He 
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that a schedule 
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panel type “air 


be very enlightening 
elative to design several 
lent that quality people can 
lems other than production 
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HSCcUsSION 

YOUNGSTOWN evening Was had by all 
William E. Barker enera etrie Co., Evansdale Division, 
had the en mumblin the skers while their charm 
ing wives ers¢ | ‘ on ‘‘Are You Sure,’’ and 
spection equipment for 
governing gage acceptability test 


ind gage re tn y or comparison tests to illustrate his 


presente 


rccuracy 


leeture ‘y eo ese control charts engineering can benefit 
by keepin tok : thin bounds and help to control 
manufacturing ec I was considerable discussion after 
the lectr are oud tl Bill is our district repre 


sentatis 


34 


Paul Belter, section chairman, presented plans for an edu 
eational program. All those interested should contact Car! 
Hanson, Youngstown Sheet and Tube. Mr. Belter expresse:! 
his thanks for the good attendance record and the interest 
shown at the meetings so far this year. The Society is 
ittracting lots of attention in the Mahoning-Shenango Valley 





SIGNIFICANT DIFFERENCES 





Allentown-Bethlehem—With an eve to the future, our 
section circulated a questionnaire to all members in attend 
ance at the December meeting, inquiring whether any indi 
viduals were interested in helping with the administrative 
luties of the section. It was felt that all members are en 
titled to the privilege of assisting in this important phase 
of QC 

Thomas L. Kidd, Autolite, 
arried 

Tony Grigas, quality assurance representative, 
Corps, has been transferred on a temporary basis from the 
Allentown plant of Western Electric to the Laureldale plant 

Binghamton—Our congratulations to Nick Gregrew, 
IBM-Owego quality engineering department, who has been 
promoted to the rank of technical associate engineer. 

Boston—Fred Ryan has just moved to join the QC staff 

t the National Co., Ine., in Malden (and Melrose) Mass., as 
1 QU engineer, electrical test section 

Joseph Golden is now with Hermes Electronics, Cambridge, 
Mass., as QC manager 

Irving Bosinoff was chairman of the Boston Host com 
mittee for the PGRQC Reliability Training Conference at the 
Charterhouse Motor Hotel, Waltham, Mass. 

foston section’s education committee is also spreading the 
word in the EVOP series of lectures at the Hotel Continental, 
Cambridge, Mass. 

Charleston—C. J. Kennett has been appointed chairman 
if the education committee replacing the former chairman, 
Charles Drummond, who was transferred to Wilmington, Del 

T. W. Heiskell has been appointed chairman of the newly 
formed auditing committee. 

Chicas Attendance at the basic education program 
sponsored the section has been gratifying A visit to one 
f these sessions by this reporter finds its being well re 
ceived. Congratulations to Leo Deja and his committee 

Howard K. Hughes has been appointed director of the 
department of physics at the central research and engineer 
ng division of the Continental Can Co., Chicago, II. 

Dallas-Fort Worth—We regret the loss of our section 
chairman, Charles L. Scarborough, who has accepted a posi 
tion with the Martin Aireraft Co., Denver, Colo. We all wish 
Charley the best of luck in his new position. Roger W. 
Anderson, current vice president, will serve as acting chair 
man for the remainder of the fiseal vear 

Greater Muskegon—The March meeting is to be held at 
the Mona Lake Boat Club, where we always enjoy the shrimp 
linners. Bill Wiseman, Continental Motors, will present a 
program about Continental Motors 

Indianapolis—Door prizes at the March meeting will 
include books and art work depicting Hawaii. The member 
ship drive top prize is James Michener’s best seller, Hawaii. 

Lexington—Woodrow Waters, inspection foreman, Lex 
ington Signal Depot, has reeeived a special service award 


teading, Pa., recently was 


U. S. Signal 


from the Depot Commander for his work on Taiwan last 
summer. Waters, a civilian, was attached to the Military 
Advisory and Assistance Group with the Chinese Army for 
five months to assist with signal supply, maintenance and 
QC proble ms 

Lima—C, Dale Ross is now foreman in inspection at Ford 
Motor Co., Lima. 

Los Angeles—I. Paul Sternberg was recently appointed 
lirector, QC, Whittaker Gyro, a division of Telecomputing 
Corp., Van Nuys, Calif. Paul was formerly staff engineer 
for the director of reliability and quality, Hughes Aircraft, 
Culver City. 

R. H. Myers, formerly of the staff of the director of 
reliability and quality, Hughes Aircraft, is now head of a 
reliability section at Magnovox Research Labs, Santa Monica, 
Calif. 

David A. Hill, formerly director of reliability and quality, 
Hughes Aireraft, and recently president of the Santa Barbara 
Research Center (Hughes Subsidiary) is now division man 
ager of the semiconductor division of Hughes Products 
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Pat J. Mallon recently replaced W. BR. O’Hara as the cur 
rent director of reliability and quality of Hughes Aircraft 
Co. 

Metropolitan—Al West has been promoted to special 
assistant to the chairman of the board of Airtron Ine., a 
Division of Litton Industries. He will be in charge of Air 
tron’s newly organized quality assurance program, and will 
be located at the Morris Plains, New Jersey Facility. He was 
formerly QC manager, Airtron Division, Litton Industries 
West Coast Facility, Los Angeles, Calif. 

. . » Montreal—R. Vance Ward spoke at the National Plant 
Food Producers Association at Washington, D. C., Nov. 6. 

. Northeast Tennessee—George Koch, formerly with Ray 
theon, Bristol, and more recently from John Oster Corp., 
Milwaukee, Wis., has transferred his membership from the 
Milwaukee section back to the Northeast Tennessee section. 
George is now employed by Monroe Calculating Co., Bristol, 
Va. 

Plans have been made by the Northeast Tennessee section 
for a joint conference and workshop with the Tennessee 
section Mar. 17-18, 1960. The conference is open to manage 
ment and QC personnel and will be held at the University 
Student Center, University of Tennessee, Knoxville, Tenn 
J. T. Johnston, QC manager, Raytheon, Bristol, and vice chair- 
man of Northeast Tennessee section, is conference chairman 
An extensive program of quality control and reliability will 
be presented. 

Apvroximately 25 members and local QC personnel com- 
pleted the nine week course in ‘‘ Elementary Industrial Sta 
tistical Mathematies,’’ at Bristol, Tenn. The course was 
jointly sponsored by ASQC, city and state educational groups. 

Eighty-three members of Raytheon Company’s Bristol 
Plant management completed an eighteen-hour course in 
‘*Quality and Efficiency in Action.’’ The instructors in the 
quality phase of the course were Raytheon employees who 
are members of the section. T. E. Alexander, assistant plant 
manager, presented certificates of completion at a banquet 
held in the Raytheon Cafeteria Dec. 28 

. Portland—-Ray Vanderzander, Sawyer’s, Inc., 
promoted to staff analy st. 

Casey Hoekstra, quality analyst, Omark Industries, Ine., 
is presently visiting Omark Industries, Ltd., Guelph, Ontario, 
Canada, to assist the management there in installing a QC 
program. 

Bob MacDonald, Iron Fireman, Electronics Division, will 
leave his QC work to assume duties as production manager. 

Richmond—Section executive committee members for 
the 1959-60 season are: B. E. Reynolds, USAF, chairman; 
R. W. Jellison, Aveo Corp., vice chairman and program chair 
man; D. A. Rhoda, Perfect Circle Corp., secretary and treas 
urer; D. C. Hayward, Aveo Corp., junior past chairman and 
education chairman; H. F. Parmer, Aveo Corp., section af- 
fairs chairman, and F. L. Regnier, USAF, publicity chairman. 
John E. Trader, supervisor process control, 
Convair-Astronautices, has been promoted to chief of product 
quality assurance. 

. . San Franciseco—On Dee. 3, the Institute of Food Tech 
nology, Northern California section, held its annual meeting. 
\t this meeting, Stan Hotchner, American Can Co., spoke on 
‘*Aeceptance Sampling and its Application to Metal Cans.’’ 
University of California’s Gordon A. Rowe spoke on ‘‘D« 
veloping a Sampling Procedure for Raw Products,’’ and 
Stokley Van Camp's C. R. Sheaffer spoke on ‘‘Some Practical 
Considerations for In-Process Sampling.’’ 

Recent promotions are as follows: E. E. Fuller to QC man 
ager, American Can Co., (Oakland plant); Dick Brown to 
assistant plant manager, American Can Co., (Oakland plant 
and J. Keate to QC manager, American Can Co., (Western 
Division). 

Harter Hudson has accepted chairmanship of the 1960 
ASQC Convention host committee. He succeeds Franklin 
Hunsicker, who has taken a position as plant manager of thé 
Continental Can Co., Pittsburgh, Calif. 

. Seattle—Section members have been sorry to hear that 
our good friend, Grant Butterbaugh, has been confined to his 
home after a long stay in the hospital 


has been 


. San Diego 


. . South Texas—The section congratulates and welcomes 
R. A. Phillips, who has recently assumed the position of QC 
manager, Southwestern Industrial Electronies. 

William W. Soen, formerly of Easy Washer, 
has accepted a position at Lipe-Rowway Corp., as manager 
of manufacturing. 

. Western Massachusetts—This section has just completed 
a basic course involving 12 sessions Sixtv-six students 
started the course with 51 completing it. The course was 
given in conjunction with the Massa 
Extension with certificates being awarded. Of interest was 
that three ladies were among those who completed the course 


. Syracuse 


‘usetts University 
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One of the Most Popular Papers 
We Have Ever Published 


G. P. No. 3—The Span Plan 
Leonard Seder 
David Cowan 


The SPAN PLAN is a most useful 
technique for diagnosing the 
causes of excessive variation in 
industrial processes. Examples 
permit easy application to your 
specific problems. 


Price: $2.50 


Send your order and check or 
money order to: 


American Society for Quality Control 
161 W. Wisconsin Ave. 
Milwaukee 3, Wis. 








Second Printing... 


in one compact |2-page reprint you can 
get the ANOVA material published in the 
August, September and October 1956 is- 
sues of Industrial Quality Control for 
quick and easy reference. 


“Fundamentals of Analysis of Variance” 
by Charles R. Hicks 


50c per copy 


Discount for Bulk Orders: 10% for 10 or 
more copies; 25% for 50 or more. 








eooococcrcrr rere eee 


| American Society for Quality Control 
161 W. Wisconsin Ave. 


Milwaukee 3, Wis. 


copies of “Fundamentals of Analysis of Variance.” 
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ASQC Personnel Listing Service 


N.M 
Corp., 
Calif 


Anderson, 


A new service exists for the use of ASQC members only. Any member 
desiring to be listed as available for new employment opportunities should 
send a brief resume (on 3 x 5 file card, or cards) to ASQC Personnel Listing 
Service, Room 6197 Plankinton Building, 161 West Wisconsin Avenue, Mil- 
waukee 3, Wisconsin. 


New York 


Co 

Electric 
Co 

. 


Laboratories 
Los Angeles 


Division, 


All information will be kept confidential and those listed will be sent 
descriptions of all suitable opportunities for 60 days following receipt of this 
initial listing. If it is your desire to remain on the list after this period, you 
can do so by writing in to the same address and requesting an additional 
60 day period. If you do not request an extension, your resume will be 
removed from the file on the assumption that you have made a successful 
connection. 


. Sandia Base, 
Pa 


Electric 
Goodrich 
Electric 


Westinghouse 
BF 
General 


General 
Delco-Remy 
Telephone 


Blairsville 


I 


Dow Chemical Corp 


Topp Mfg. Co 


S: 
Hicks 
Buhl 


Companies wishing to post positions available in the ASQC Personnel 
Listing Service should address all correspondence to the same address as 
above giving the educational and experience requirements, age and salary 
limits on each position. The position description should be limited to 100 
words plus the complete name and address of the individual to whom 
resumes should be sent. 


Oakley, 
F 


Freeman, 


Squires 


Alfred Davies 
Wiesen, 


Edward 
M 

Charles §$ 
H 

William 


J 
J 


- -<<<— 
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Product Education Service 


These advertisers provide educational information on their products, expand- 
ing the services of your journal, Industrial Quality Control. 

Their support is twofold. First they place the latest information on product 
development at your finger tips. In addition their purchase of advertising space 
supports your Society and this publication. Continue to advance your Society 
by using their products and services and encourage others to do so. They all 
merit your consideration. 

When writing or talking to advertisers to inquire about their products, always 
remember to say you saw their ad in Industrial Quality Control. 


Advertisers in This Issue: Curtiss Wright (Princeton Division) 
Comtor 29 Custom Scientific Instruments, Inc 
DoALL Co. IBC Dallas Publishing House 
Elliott Service Co. 22-23 Davison Chemical Division, 
Lightning Calculator 40 W. R. Grace & Co 
Lockheed Missiles and J. W. Dice Co 
Space Division 30, 31 Eastman Kodak Co 
Lufkin Rule Co. IFC General Electric Ordnance Department 
Minneapolis-Honeywell Illinois Institute of Technology 
Regulator Co. 38 Interscience Publishers, Inc 
Carl Zeiss, Inc. OBC Jones & Lamson Machine Co 
Meonode, Inc 
Advertisers in Previous Issues Monroe Calculating Machine Co., Inc 
of Volume XVI Process Simulation 
Acme Scientific Co Reliability Training Course, IRE-ASQC 
Airborne Instruments Laboratory Remington Rand Univac 
American Optical Co Sheffield Corp 
B & H Instrument Co Stanford University Press 
B. C. Ames Statistical Engineering Institute 
Bell Telephone Laboratories Texas Electronic Products Corp 
Cadillac Gage Co Unit Process Assemblies, Inc 
CBS Electronics Veeder-Root, Inc 
Mail the handy coupon below to obtain further information about any of the 
items appearing in advertisements or new products and new literature described 
in the “What’s New?” department, pages 19, 22-26 
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Room 6197 Plankinton Building 

161 West Wisconsir Avenue 

Milwaukee 3, Wisconsin 
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Att.: Product Education Service. 260 
Please send me further information as indicated below: 
(mark key number of advertisements, new products or literature) 
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Poecccn]ccceeeores 


clinics, conferences, and courses 





FEBRUARY 

, 18—Ninth Annual All Day Industrial 
Clinic for Quality Control, Curtis Hotel, Min- 
neapolis, Minn., sponsored by the Minnesota 
section, ASQC, contact W. E. Parrish, pub- 
licity chairman, The Toni Co., A Division of 
the Cillette Co., Lindeke Bidg., 332 Rosabel 
St., St. Paul 1, Minn 

. . 24—One Day Reliability Symposium, 
Statler-Hilton Hotel, Los Angeles, Calif., 
sponsored by the Los Angeles section ASQC, 


contact Irving Quart, 12720 Welby Way, 
North Hollywood; or call ORegon 8-911], 
Ext. 1905. 
. . . 26-27—Metropolitan Conference on QC, 
Hotel Statler-Hilton, N. Y. City, sponsored 
by the Metropolitan section, ASQC, contact 
Edwin Shecter, Sonotone Corp., Box 200, 
Elmsford, N. Y. 
, he ¥ 
, yra by 


quality 
control 
engineers 


This growth engineering company has 
openings for experienced Quality Con- 
trol Engineers as well as for recent engi- 
neering graduates who qualify for our 
comprehensive Quality Control Train- 


ing Program. 


Diversified assignments encompass 
Research, Development, and Production 
work on components and systems. Appli- 
cants must have the ability or potential to 
assume complete responsibility for the de- 
velopment and maintenance of a quality 
program on their assigned projects. 


If you are a qualified engineer interested in one of 
these openings, send information on your back- 
ground and accomplishments to R. C. Duncan, 
Dept. 396, Honeywell, 2753 Fourth Avenue South, 


Minneapolis. 


To explore professional opportunities in 
other Honeywell operations coast to coast, 
send your application in confidence to 
H. D. Eckstrom, Honeywell, Minneapolis 


8, Minnesota. 


Honeywell 
Fiut we Covtiols. 


M f ® E> 


. . « 29—Symposium—Statistical Methods in 
the Chemical Industry, Engineering Society 
Bidg., Cincinnati, sponsored by the Cincinnati 
section, ASQC. 


MARCH 
. . . Fourth Dayton Quality Control Con- 
ference, Biltmore Hotel, Dayton, Ohio, spon- 
sored by the Dayton section, contact Ceorge 
A. Friesell, Dayton Air Force Depot (MDQ), 
Dayton 20, Ohio. 

. 14-18 nd 


APRIL 
. . . 2—Fifth District All Day Conference, Ho- 
tel Yorktowne, York, Pa., sponsored by the 
Harrisburg, Pa., section, ASQC. 

.. -IS— 1S 


nent : 
18-19—Third Annual Conference on 
Automatic Techniques, sponscred jointly by 
ASME, IRE, and AIEE, at the Cleveland 
Sheraton Hotel, Cleveland, Ohio, contact th: 
Publicity Chairman, Room 530, 1213 W. 3rd 
St.. Cleveland 13, Ohio 

. . . 20—Sixteenth Annual QC Conference at 
the University of Rochester, sponsored by the 
Rochester section, ASQC, contact C. Robert 
Stumpf, publicity chairman, Eastman Kodak 
Co., Kodak Park Works, Film Testing Divi 
sion, Bldg. 6B, Rochester 4, N. Y 


MAY 
9-13— 


. . 24-26—1l4th Annual Convention and 
Exhibition of the American Society for Quality 
Control, Hotel Sheraton-Palace, San Fran- 
cisco, Calif. 

. . « 30-31, June 1—Mid-Pacitic Conference, 
Honolulu. 


JUNE 
. 7-17—Sec 
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Classified Advertising 


Positions Wanted: ASQ@C Members 75¢, 
non-members $1.50 per line. Minimum 
space 5 lines, maximum 20 lines (249 
in. high). 

Positions Available: $1.50 per line. 
Minimum 5 lines, maximum 20 lines. 
Box permissible if desired on maxi- 
mum size. General advertising rates 
apply to all display sizes (‘6 page 
minimum) 

38 characters and spaces per line. 
Replies to box numbers and copy 
should be addressed to American So- 
ciety for Quality Control, 161 W. Wis- 
consin Ave., Milwaukee 3, Wis. Pub- 
lication date is 22nd of month. Dead- 
line is 30 days before publication date. 











POSITIONS WANTED 


Age 41, BS in Science, presently em- 
ployed. Sixteen years experience in 
electronics, including 7 in most phases 
of Quality Control; Senior Member 
ASQC, Member American Statistical 
Association. Broad education, including 
SQC, Electronics, Mathematics. Reply 
Box 16GI. 


POSITIONS AVAILABLE 





Quality Managers 
Quality Control Engineers 

Reliability Engineers 

Professional placement service by 

specialists in these fields. Many 

fee-paid positions. 

Send resume, salary, geographic 

preference to: 

Quality Control Personnel Service 

267 Hawthorne St., Malden, Mass. 


QUALITY CONTROL MANAGER 


A leading manufacturer of semiconductor components, including diodes 
and transistors, is seeking a man to direct the company quality control 
activity. The position has cognizance over the diode and transistor manu- 
facturing operations including incoming inspection, process control, final 
inspection and test. The successful applicant should be a graduate engineer 
with a strong background in statistical quality control techniques, know- 
ledge of electronic components, familiar with government quality control 
regulations and a proved supervisory or management record. 

The company is a dynamic growth organization working toward quality 
and reliability standards which are well beyond those currently existing 
in the electronic components industry. The position offers excellent growth 
potential, and the starting salary will be commensurate with previous train- 
ing and experience. Interested applicants should apply to INDUSTRIAL 
QUALITY CONTROL, Box 16V3. Our personnel are aware of this opportunity. 














STAFF QUALITY CONTROL 
ENGINEER 
Position in quality control department 
of large southern manufacturing plant 
in building products field. Age to 35. 
Science or engineering degree with 
minimum 3 years industrial experience 
including inspection methods of SQC 
techniques. Will design and establish 
controls and maintain quality unit. Sal- 
ary open. Please forward complete per- 
sonal resume including education, ex- 
perience and salary requirement to Box 


16V2 


QUALITY CONTROL ENGINEERS 


Immediate openings for graduate engi- 
neers with three to five years experience 
in the field of quality control. Assist 
chief engineer in the preparation and 
analysis of quality data, quality control 
systems and procedures; development of 
experiments to aid in determination of 
causes and nature of quality problems. 
Must be willing to relocate. Send re- 
sume, salary desired to E. J. Farrell, 
Recruitment Manager, Mack Trucks, 
Inc., 1000 South Second St., Plainfield, 
N. J. All replies confidential. 


FEBRUARY, 1960 





Change of Mailing Address 


Prompt notification of a change of ad- 
dress enables us to correct your records —Oftice Use Only— 
at the Headquarters Office, correct Do not write in this space 
your mailing address for Industrial 
Quality Control, and notify your sec- 
tion to correct their mailing list. If you State Code 
move, mail this form to ASQC, 161 W City Code 
Wisconsin Ave., Milwaukee 3, Wis., 6 
weeks before your change of address 





Ser. No. 


Section Code 








Limitations of automatic, high-speed addressing equipment 
permit only 3 lines and the indicated number of characters, 
including spaces, for your address. For typewriter, space 
between letters 





Middle Init 


City one tate 


Also to insure complete information in our records, please fill 
in the following if it has changed 


New ASOC Section 

Your New title or position New Employer 
Your New Company Address 
City State 


Products or service of your company or o 
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QUALITY 
CONTROL 
MANAGER 


Growing electronics firm in the Los 


Angeles area requires a Quality 
Control Manager. Successful can- 
didate should have minimum of 5 
years experience in all phases of 
Quality Control and be capable of 
organizing and operating a com- 
plete department in conformance 
with applicable military specifica- 
tions. 


Salary commensurate with experi- 
ence and education. 


Replies will be held in strict con- 
fidence. Reply to Box 16VI. 


QUALITY CONTROL MANAGER 


Graduate engineer, capable of setting 
up quality control standards and 
organizing a small department, to 
supervise quality of daily produc- 
tion in a multiple plant operation 
devoted primarily to production of 
prefabricated metal buildings and 
ynks. Unusual opportunity for right 
man. In resume please provide in- 
formation as to complete back- 
ground, present position and respon- 
sibilities, salary desired, and when 
available. Send your reply in con- 
fidence to President, Martin Steel 
Corporation, Mansfield, Ohio 

















STATISTICIANS 
QUALITY CONTROL ENGINEERS 
OPERATIONS ANALYSTS 


Earn spare money by abstracting 
articles in your fields for QUALITY 
CONTROL AND APPLIED STATISTICS 
ABSTRACTS 


Write: 


Q. C. A, S. 
8 Ford Hill Road 
Whippany, New Jersey 





DO YOU HAVE 
A QUALITY CONTROL 
PRESENTATION PROBLEM? 


QUALITY CONTROL AIDS 
ARE THE ANSWER 


Moke your presentation 
more forceful and under- 
standable by the use of 
these aids. 


QUINCUNX 

... This device permits your audience to 
visualize the creation of a normal dis- 
tribution pattern as well as the results 
of variables sampling. All beads are 
self-contained; nothing to drop out. 
Done in attractive mahagony complete 
with zipper carrying case. 


ATTRIBUTE SAMPLING DEMONSTRATOR 
Complete unit consists of transparent 


easy identification of beads at a dis- 
tance. 


SIMULTATORS 
.. To demonstrate control chart plotting 
and shift of distribution pattern. 


Lightning Calculator Co. 


Box 6192 
St. Petersburg Beach 6, Fia. 

















CONSULTING SERVICES 


Responsibility of the American Society for Quality Control, Inc., for Consulting Services advertising is limited 
to certification that advertisers hold the grade of membership in the Society stated in their advertisements. 
Qualification requirements for the several grades of, membership are set forth in the Constitution of the Society 


Business card ads are available only to members of the Society 


12 insertions $75.00; 6 insertions $50.00 








kbwarD A. REYNOLDS 
/ 7 Sorc 





Consulting Services in Quality Control 
Since 1945 
RALPH E. WAREHAM 
Fellow, ASQC 


122 Orchard Ridge 
Chappaqua, New York 


Telephone 
CEntral 8-3715 


BERNARD HECHT 
Quality Control & Reliability Specialist 

Fellow Member, A 

Planning and Staffing 

Q. C. Organizations 

Training in Statistical Methods 
Quality Assurance Programs 
$410 Wilshire Bivd. Los Angeles 36. Calif. 

Webster 8-012) 














QC Planning 
LEONARD A. SEDER 
FELLOW ASQC 


267 HAWTHORNE ST. 
MALDEN, MASS. 


DAvenport 4-5446 
Organizing for Quality 


Defect Prevention 


Training 





Quality Control Consultant 


HARMON S. BAYER 

Fellow, ASQC 
1154 Book Building 
Detroit 26, Michigan 


Telephone 
WOodward 5-3796 


Management Controls 


FOUNDED IN 1945 
References and Literature on Request 


699 Rose Ave. 
Des PLaINes, ILL. 
Vanderbilt 4-1317 


Senior Partner: 
W. E. JONES 
Fe llou . ASOC 














2.8. 3. Sox 258 
Greenwood, Indians 


SUTHERLAND-JACOBSON & ASSOCIATES 
Consultants in Quality Control 


Inepection Procedures, Process Controls, 
Statistics for Research and Development 


@. &. SUTHERLAND, PR © #. J. JACOBSON 
Fellow asac Fellow asac 








Quality Control Consultant 
THOMAS A. BUDNE 
Fellow, ASQC 
3 Dunster Road Great Neck, N. Y. 








VENDOR SURVEYS-INSPECTION 
A National Organization with Engineers in 
Nine Key Centers Coast to Coast. 

Write for Schedule of Fees 
R. CALVERT HAWS, Member, ASQC 


Quatity Controt Encineers, Inc. 
6399 Wilshire Boulevard Los Angeles 48, Calif. 
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STAINLESS STEEL GAGE BLOCKS 











...better in every way! 


Stainless steel gage blocks are another DoALL first 

created and perfected after 20 years of research 
for the ideal gage block material. They have been 
tested and approved by leading gage block users. 
Now they’re ready for use in your laboratory or shop. 


Check these 8 money-saving advantages: 


ST ABILIT Y—No growth or shrinkage of over .000002 
in. per in. of length. 


HARDNESS—Over 68 Rockwell C any place on block 
surface. 


WEAR—More than three times the life of ordinary 
steel gage blocks. 


CORROSION RESISTANCE—Four to five times 
greater than regular steel blocks. 


SURFACE FINISH—Better than can be measured 
with a surface analyzer—.09 microinch AA. 


WRINGABILIT Y—Stainless steel gage blocks wring 
better than ordinary steel gage blocks. 


COEFFICIENT OF EXPANSION-—Stainless steel 
gage blocks are in the range of most engineering 
materials. 


BRINELLING—Repeated spindie impacts do not 
Brinell the DoALL stainless steel blocks. 


—plus these important bonus items: 


With each set of DoALL stainless steel gage blocks 
you get these extra values at no charge: 


1. a certificate of inspection covering each block 
in the set; 


2. a complete kit for the care of gage blocks; 
3. a compact, pocket-size plastic case; 


4. educational booklets that explain how to make 
your set of gage blocks most useful and how to 
keep them in usable condition. 


DoALL stainless steel gage blocks are available in 
standard sets of 38, 81, 84, 85, 86 and 88 pieces. 
Blocks are made in all decimal sizes from .050 in. 
to 4.000 in. and in fractional sizes from '% in. to 
7¢, in. Accuracies for AA blocks: plus .000002 in., 
minus .000002 in. Accuracies for A + blocks: plus 
.000004 in., minus .000002 in. 


Call your local DoALL store today. Ask your 
DoALL Gage Specialist to demonstrate the new 
stainless steel gage blocks—without obligation. 


The Dé6ALL Company, Des Plaines, Illinois 


THIS ISA 
TYPICAL DoALL STORE 
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MACHINE TOOLS eeeccccececeees CUTTING TOOLS ccccccccceecces INSTRUMENTS sececceccece IN STOCK 








Made in West Germany 


Carl Zeiss Gauge Block Interferometer 


For accurate checking of Gauge Blocks 


This compact instrument is easy to operate and assures reliabl 


checking of gauge blocks 


Three wave-lengths of a cadmium light source are used for the 
measurement, Faulty adjustments are impossible because th 
adjusting range of the spectrum lamp shows only the red, green 
and blue bands Displacement of the interference bands need not 
be estimated a special measuring device permits direct reading 


of the fractions from the seal 


The absolute length of a gauge block may be determined with 5 


this instrument by three methods 


| By comparing the gauge block with that of a standard block 





, By i combined measurement of three unknown vauue 


blocks (three-block measurement 


By measurement with wrung-on gauge block 


Veasurement ofl two diflerent vaude blocks Is also possible (clitler 
ential measurement) as well as measurement by comparison ot two 
auge blocks of equal length. The relative measurement may 


moreover, be rechecked by white-light interferences 


\ll opt al components ol the instrument are mounted on a i rite for hooklet " hich wives 


sturdy cast-metal base, and are protected by a hinged lid. Housing 2 
of the cadmium lamp is attached to the back of the case opposite com plet details, 
oblique eyepiece Rotating knobs on front operate adjustment 
of the three wave lengths and measuring device Gauge blocks 
ire placed on adjustable tables of instrument and fixed by holders 
For measurement with the wrung-on gauge block. the path ot rays 
is deviated by inserting two mirrors while the adjustment is main 
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